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DEVELOPMENT OF TACTICAL SITUATION SIMULATOR ALGORITHM 
AND INVESTIGATION OF THERMAL LINE PRINTER 
FOR A SENSOR MONITORING SET 


INTRODUCTION 


A Sensor Monitoring Set (SMS) is being developed to monitor 
unattended group sensors. This device displays sensor alarms on an X-T 
recorder which presents an operator with a time history of sensor 
activations and target classification data. This data and the resulting 
activation patterns generated can be used to calculate and determine 
target parameters such as direction, velocity, length to column, number of 
objects in a target, et cetera. 

Efficient processing of this data by an operator is partly dependent 
on the manner in which the data is presented. This area is presently 
under investigation. Included in this investigation is a limited human 
factors test which was conducted using Army and Marine personnel at Ft. 
Monmouth, NJ. However, owing to constraints Imposed by funding and time 
limitations, it was recognized that the scope of the effort would be 
limited to a modest Investigation that, at best, would produce only 
indicators on formats for displaying sensor data and on the performance of 
operators with visual display formats. 

In order to display actual sensor activations and target 
classification for these tests, a data base containing these activations 
was required. A tactical situation simulator was designed to approximate 
operational situations and generate the resulting activations to be 
displayed. 

The system and tests this report discusses were designed to aid in 
this investigation. 


GENERAL DESCRIPTION 


The system utilised an Interdata ffodel 70 minicomputer with 
peripheral devices, a tactical situation simulator, character generator, 
and associated recorder programs. Generated sensor activations are 
processed to determine sensor type and target classification, if 
applicable. This processed data is displayed on the recorder for operator 
processing. Additional displays are used by the personnel conducting the 
tests to monitor the simulator outputs. 
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Human factors tests were conducted using trained operators who were 
asked to extract as much target parameter Information as they could from 
the X-T plots. These plots represented a time history of the sensor 
activations and target classifications which could be expected from 
various operational tactical situations. Each tactical situation 
consisted of various types and quantities of vehicles and personnel moving 
along a number of different trails. Target classifications received from 
the "sensors" were printed on the plots using symbols and alphabetic 
characters. 

TACTICAL SITL'ATION SIMULATOR ALGORITHM (TSSA) 

The TSSA reproduces the real time response of an unattended ground 
sensor or group of sensors for any set of objects following a defined set 
of tracks. Each Item - sensors, objects, and road - can be defined by the 
user and are limited in number only by computer memory size and system 
cycle speeds. For example, situations which contain upwards of 50 objects 
and 45 sensors have been used to date, with still larger situations 
possible. An example will be given later. 

The objects are output to an alphanumeric-type CRT In a quasl-graphl- 
cal mode, that Is, Individual symbolic object data is mapped In the 
discrete position on the CRT which is nearest the exact object position. 
The activations data is output to the thermal recorder, line printer, 
and CRT. An example of a complete CRT mapping of both object and sensor 
data Is shown In Figure 1. Here, the sensor IP numbers and activation 
count are given for each sensor and the real time track of the object(s) 
is displayed. 

Models 

The geometry, object and sensor functions are described by models of 
their respective operations. Each of these models was chosen to provide 
algorithm flexibility as well as a realistic representation of actual 
system operation. Within the object and sensor models there are also 
submodels to give further system flexibility. 

1. Track Geometry Model 

The tracks or trails which an object follows may be a straight line 
or an approximate curve. The only restriction is that they all lie in the 
same geometrical plane. Thus, hills or valleys are not accounted for in 
this model, although they can be implemented with some object restrictions 
or additional software. 

The tracks are defined as piecewise linear approximation In a 
two-step process. First, a number of discrete straight line segments are 
defined. Then, these segments are joined together In strings to form the 
desired tracks. 


Each segment Is defined In absolute terms by Its beginning and end 
coordinates. When segments are joined, the end coordinates of one must 








equal the start of the itext aitd so on, for luseful results to occur. The 
strings thus formed are numbered to allow asslgunent to a specific object. 


2. Object Model 

The objects which are piesently recognized by the algorithm are per¬ 
sonnel, wheel and track, but this can be expanded up to 255. Each object 
has several parameters which define its operational characteristics: 

(1) type, (2) string (track), (3) speed, (4) direction, (5) start time, 
and (6) location. 

3. Sensor Model 


There are two types of sensor models used in the algorithm at 
present; detection-only and classifiers. The detection-only type provides 
an alarm indication whereas the classification type provides a 
classification of the target as determined by the classifier model. Other 
types can be added, if desired, by simple software modifications. 

Modeling of all the sensors operation is done by making the following 
assumptions and parameterization of sensor operation: (1) each sensor 
exhibits a probability of detection vs. object distance (usually a cir¬ 
cular radius of detection is used); (2) the object type has an effect on 
the sensor detection radius or detection characteristic; (3) an inhibit 
time of operation is associated with each sensor. 

The classification process also has certain operational characteris¬ 
tics which are incorporated into its model: (1) the sensors classify 
correctly on a gross probability basis, that is, the overall percentage of 
correct classifications is given; (2) the heaviest target within the area 
of Influence of a classification sensor is always taken as the dominant 
target; (3) each classification sensor outputs an alert activation when 
the target is just outside the sensor's detection zone. 

The actual classification is performed on a set partitioning scheme. 

A random number generator develops a random number between 1 and 32767. 
This set is partitioned at K*32767 where K is the gross probability of 
correct classification. Thus, any random number which occurs between 1 
and K*32767 will correspond to the dominant target and all others will he 
considered a false alarm. Mote that the random number generator produces 
the same sequence of random numbers for a certain starting value. The 
starting value for the random nuiaber generator can be any number between 1 
and 32767. This number initializes the random sequence and produces an 
entirely different sequence for each different value. Thus, the classi¬ 
fication sequences can be kept constant or varied, if desired, by manipu¬ 
lation of the starting value. 

Data Stnicture 

The data structure of tiie algoritlin (s Impiirtant because of the flex¬ 
ibility it allows in programming many tactical situations. It consists of 
three Inputs: sensor parameters, track geometry parameters, and object 
parameters. tach is independent of the others and can thus l)c modified 
individua 1ly. 





TSSA Operation Details 


The actual execution of the algorithn must first be preceded by a pre¬ 
liminary analysis and specification of the desired tactical situation. 

Mote that once a tactical situation has been defined, it does not liave to 
be defined again. The situation layout may be obtained from actual 
military maps or can be composed in any arbitrary manner, depending on the 
desired geometry one wishes to use. It is best to fix one or more of the 
data groups, track geometry, objects, or sensors to minimize confusion and 
to simplify operation. The two most useful groupings to keep fixed are: 

(1) geometry or (2) geometry and sensors. With a proper choice of track 
definitions in planning tactical situations a group of objects can be used 
with any tactical situation desired. 

A complete list of the data for definitions of each parameter is 
presented below. Each of these data groups Is translated to tape for a 
hard copy of the data. Thus, only a few numbered tapes, which contain all 
the defining data, can he used over and over again to produce a large 
variety of tactical situations. 

Group parameters: 

(1) Track Geometry 

(A) Segment definition: Inputs numbered in order 

1. Initial (X, Y) coordinates in meters 

2. Final (X, Y) coordinates in meters 

(B) String Definition 

1. String Number (ID) 

2. List of Consecutive Segment Numbers 

(2) Sensors - Data required for each sensor: 

(A) Type - detection-only, classifier 

(B) (X, Y) Location in meters 

(C) Inhibit time in seconds 

(D) Detection radius in meters 

(E) Probability Table number 

(F) ID number - RID 
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(A) Type - personnel, track, wheel 

(B) Speed in meters per second 

(C) String number 

(D) nirection along string 

(E) Start time of object 

A example of one tactical situation used during tbe thermal printer 
test is given in Figures 2 through 6. As can be seen, a large variety of 
track options were available for different objects to follow. The segmen¬ 
tation of the field is shown in Figure 2, and the actual track (string) 
definitions are shown in Figure 3. The objects (Tape Nos. 42 and 49, 
Figures 4 and 7) consist of six columns of varying mixtures of wheel and 
track vehicles with different start times for a total of 35 objects in 
all. This particular tactical situation took approximately 40 minutes to 
run. Figures 5 and b define the sensor IDs and ilenlox-ment which was used 
for the test. 

OPERATOR TEST DESCRIPTION 

Two groups of trained operators (total of eight) were used during the 
test. Each Individual received as much personal training and demonstra¬ 
tion of the equipment as needed. This Involved a description of svstem 
operation, both of the tactical situation simulator and thermal recorder, 
as well as detailed data concerning the sensor field such as detection 
radius, map of sensor placement along trails, and classification charac¬ 
ters. Each operator was given a simple test tactical situation, if 
desired, for practice and additional Instruction. 

There were several facts and instructions given prior to beginning 
the testing. The physical layout and characteristics of the sensors and 
the target trails were explained. The information was presented on a 
scaled nap of the sensor field and the target trails upon which the dis¬ 
tances between sensors and strings were given. The map was posted near 
the operator, to his right, for immediate visual reference. Since there 
were no reference marks on the Thermal Line Printer (TLP) paper, the oper¬ 
ators were given a simple procedure to calculate time on the TLP output. 
They were told that every inch of chart paper represented 2 minutes of time 
passage. This was based on the relationship between chart distance and 
elapsed time for a chart speed of 30 inches/hour. For example, 1.5 inches 
of chart movement represents a time passage of 3 minutes. In addition, 
the operators were told that they could also calculate time by using the 
10 second inhibit time between sensor activations. For example, a string 
of five consecutive sensor activations represented a total time of 50 
seconds. 

For each sensor, the sensor pen patching information was placed above 
its respective pen. Also, the detection radius for the sensors was fixed 
on the recorder face. See Figure 8 for the actual arrangement. 
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string # 
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12 

13 

14 

15 
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17 

18 


Segments 
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12, 13, 
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4, 3, 2, 

1 

16 , 

13, 12, 

10 

8, 

14 
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2 



FIGURES. STRING DEFINITIONS 



Obiect(s) 

Type 

Strinf? 

Velocity 

Start Time 

1 

Track 

9 

10 

0:00 

2 

T rack 

9 

10 

0:10 

3 

T rack 

9 

10 

0:20 

4 

Wheel 

9 

10 

0:30 

5 

Wheel 

9 

10 

0:40 

6 

Wheel 

9 

10 

0:50 

7-9 

Track 

6 

10 

1:55 

10 

Track 

1 

10 

3:22 

11 

Track 

1 

10 

3:32 

12 

Track 

1 

10 

3:42 

13 

Track 

1 

10 

3:52 

14 

Wheel 

1 

10 

4:02 

15 

Wheel 

1 

10 

4:12 

16 

Wheel 

1 

10 

4:22 

17 

Track 

13 

10 

12:50 

18 

T rack 

13 

10 

13:00 

19 

Track 

13 

10 

13:10 

20 

T rack 

13 

10 

13:20 

21 

Track 

13 

10 

13:30 

22 

Wheel 

13 

10 

13:40 

23 

Wheel 

13 

10 

13:50 

24 

Wheel 

13 

10 

14:00 

25 

Wheel 

13 

10 

14:10 

26 

Wheel 

13 

10 

14:20 

27 

Wheel 

13 

10 

14:30 

28-32 

Wheel 

1 

12 

13:13 

33-35 

Track 

18 

7 

17:13 


FIGURE 4. 

TACTICAL SITUATION OBJECT TAPE NO. 

42 
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Obiect(8) 

Type 

String 

Velocity 

Start Tinne 

1-4 

Track 

3 

10 

0:00 

5 

Track 

5 

10 

0:00 

6 

Track 

5 

10 

0:10 

7 

Track 

5 

10 

0:20 

8 

Wheel 

5 

10 

0:30 

9 

Wheel 

5 

10 

0:40 

10 

Track 

1 

10 

2:00 

11 

Track 

1 

10 

2:10 

12 

Track 

1 

10 

2:20 

13 

Track 

1 

10 

2:30 

14 

Track 

1 

10 

2:40 

15 

T rack 

1 

10 

2:50 

16 

Track 

1 

10 

3:00 

17 

Wheel 

1 

10 

3:10 

18-26 

Personnel 

2 

1 

4:00 

27 

Track 

6 

10 

4:00 

28 

Wheel 

6 

10 

4:10 

29 

Wheel 

6 

10 

4:20 

30 

Track 

6 

10 

4:30 

31 

Wheel 

6 

10 

4:40 

32 

Wheel 

6 

10 

4:50 

33 

Track 

7 

10 

9:00 

34 

Wheel 

7 

10 

9:10 

35 

Wheel 

7 

10 

9:20 

36 

Wheel 

7 

10 

9:30 

37 

Wheel 

7 

10 

9:40 

38 

Wheel 

7 

10 

9:50 


FIGURE 7. TACTICAL SITUATION OBJECT TAPE NO. 49 









FIGURE 8. TEXAS INSTRUMENTS THERMAL RECORDER 










In addition, the operators were: 


a. informed that the sensors would classify correctly 80% of the 
time; that is, 80% of the character symbols displayed on the recorder 
represented a correct target classification; 

b. given a copy and an explanation of the character/symbol set that 
was to be used for classification sensors; 

c. told that they could make use of the classifications to calculate 
dominant object type and to Individually count and classify mixed objects 
in a target if they desired. They could use any method of analysis 
available in determining velocity, number of objects in a column, their 
individual classifications, and direction. Thus, it was left to each 
operator's discretion to use or ignore the classification data reported on 
the TLP; 


d. told to make all calculations on scratch paper and provide only 
their results on the actual TLP output. 

The layout for each test was as shown in Figure 9. A silent observer 
was present to note operator comments and performance during the test, as 
well as to monitor the CRT map as a guide for the tactical situations' 
progress. The operator received no help from the observer during the 
progress of each test, except for clarification of sensor data (detection, 
radius, layout, etc.). There was an audio indication available to each 
operator, if desired, for each sensor activation. This was provided by 
the line printer carriage movement as it printed the activation data. 
Figures 10 and 11 are additional photographs of the operator test area, 
except for the position of the CRT. 

f/hen each test was complete (in the actual output of activations), 
the operator was notified of the fact by the observer and given time to 
complete his analysis of the activation data. 

The data obtained from each operator consisted of the actual thermal 
recorder output with the operator's results printed next to each alarm 
pattern. Also, through personal discussion with the operators, various 
operational and display techniques which might aid the operator were 
brought out. 

There were several characters/symbols used for display of this test. 
Each was used with one or more operators. They may be seen in Figure 12 
and are cross referenced to the operator test data. 

This test was not meant to be a full blown human factors evaluation 
of the equipment, it should rather be considered a probe. 

Operator Calculations 

The operators were directed to make calculations of target velocity, 
target direction, number of objects with a given target, and their classi¬ 
fication using any means at their disposal to reach such conclusions. The 
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FIGURE 10. THERMAL RECORDER AND CRT 








FIGURE 11. SMS SIMULATION FACILITY 














operators selected the method prescribed by the Sensor Intelligence School 
in arriving at their results. Calculations made by the operators were 
based on the following equation. 


LC 

where: LC 

D 
TM 
TTI 
CDR 


X TTI - cnR 
M 

Length of column 

Distance between two sensors 

Meantime between the two sensor patterns 

Total time of the first sensor pattern 

Combined detection radius of the two sensors. 


Distances between vehicles was assumed (and actually was) to be 100 
meters. Operators would calculate the number of objects in a column by 
the equation: 

Number of objects = Length of Column_ 

Assumed distance between objects 

The operators obtained direction of the objects from observing which 
sensors activated in a string and from using the sensor deployment map 
(Figure 6). 


Test Tactical Situations 

The tactical situations used for operator testing were composed 
mainly of columns of track and wheel objects. The actual columns and 
their object mixes are shown in Figures A and 7. Here, the object number, 
type, string, velocity, and start time are defined for each object. Also, 
groups (columns) of objects are obtained by placing individual objects on 
the same string separated by a fixed distance. The target tracks and 
sensor field are the same as in Figures 2 and 6, 

Several features of the objects used for the tactical situations 
should be noted. First, most objects used in the test were travelling at 
600 meters/minute and separated by 100 meters in columns. The speed 
variations from these figures are noted in the results. Secondly, both 
mixed and unmlxed columns were used; that is, columns with either more 
than one type object or columns with only one type. Third, mixtures were 
made of varying proportions of track or wheel targets in Individual 
columns. 

In general, the tactical situations involved a large number (35 - 40) 
of objects converging and spearheading towards the forward edge of the 
battle area. As can be seen in Figure 2, which shows the trail layout, the 
objects had many paths on wluch to travel and be detected by the various 
strings of sensors. 
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Test Data Definitions 


The data from each Individual operator trial was tabulated and 
further reduced to several measures. The following is a list and defini¬ 
tions of each test data item displayed in Tables 1 and 2: 

1. Percentage correct object count ; The overall accuracy of t)ie cal 
culated total number of objects in a tactical situation is described by a 
parameter. It is defined as: 


1.0 


E 

E 


count 

number 


error 
of all 


objects 


The numerator of the second term is the sum of the absolute differences 
between the actual number of objects in a tactical situation and the calcu 
lated count. The denominator is the sum of all actual target objects. 

2. Percentage ROS accuracy : The calculated rate of speed (ROS) in 
meters per minute was measured for accuracy by the following, for each 
operator: 


calculated ROS 
actual ROS 

Note that the actual ROS is constant for each data grouping and hence the 
accuracy is simply the average of the calculated rate of speed divided by 
the constant actual ROS. 

3. Percentage direction accuracy : The directs of the col'jmns as 
noted by the operators were compared to the actual directions and measured 
for each trial by the following paramenters: 

number correct directions 
total of direction attempts 

The numerator is the total niuiber of correct directions chosen by the 
operator while the denominator is the total number of attempts by the 
operator to determine object(s) direction. Note that not all clianges in 
the target's direction were observed and hence were not Included in this 
percentage. 

A. Percentage correct mixed target determination : This quantity 
measures the performance of an operator to correctly separate a mixed 
column of objects into the correct object mix: 

number of correct mixed target determinations 
total mixed target determination opportunities 
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TABLE 2. OPERATOR RESULTS - GROUP 2 

























































































The numerator is the total number of times a single operator correctly 
separated a mixed column into its individual object types while the denom¬ 
inator indicates the total number of opportunities an operator liad to 
determine mixed targets which he processed when they were presented. 

5. Percentage alarm clusters processed ; For all cases during the 
tactical situations, a number of adjacent alarm clusters were generated by 
the objects while passing the sensor strings. Many times a direction 
change occured at one portion or another In the object track. The vari¬ 
able which is measured here attempts to give an indication of the usage of 
available data which was presented to each operator. It is defined as: 

X + 1 
Y - 1 

where X = number of overall operator calculations made on the target alarm 
clusters produced by a sensor string. 

Y = total number of alarm clusters produced by a target in a sensor 
string. 

6. Percentage correct object type count ; A measure of the count 
accuracies was made on both single and mixed object columns. It was 
calculated for each object type classification attempt made by an 
operator: 


1.0 - 



percent count error 
total count attempt 


The numerator is the percent count error for each count attempt made on a 
single object type. The denominator is the total number of count attempts 
made on the same object type. For example, suppose an operator calculated 
there were three track and one wheel targets when, in reality, there were 
four track and four wheel targets. His percentage correct object type 
count for track and wheel would be 75% and 25%. 

Note that this parameter is calculated separately for mixed and single 
object columns in the data. A separate data column for both single and 
mixed target types is given. 

7. Actual Target ROS ; The actual rate of speed (ROS) of t)ie targets 
is given in meters per minute. Note that all targets (columns) are 
composed of multiple objects. 

8. Sensor detection radius ; The sensor detection radius for a track 
vehicle is given in meters. 

9. Character/Symbol displayed : The type of classification displayed 
characters/symbols during the testing is shown in Figure 12. Each format 
which was used for an individual operator trial is given by the correspond¬ 
ing set number in the data. 
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10. Object used ; There were two sets of objects used during the 
testing. They are shown in Figures 4 and 7. The individual targets are 
partitioned in the data by their ROS. Note that the majority of all 
targets is moving at 600 meters/minute. 

OPERATOR RESULTS 

The operator results are presented in Tables 1 and 2. They consist 
of results from two operator groups: one and two. Group one operators 
had a 500-meter sensor detection radius whereas group two had a 200-meter 
radius. There are also differences among both groups in the target ROS. 
This data, although small, is separated from the majority (600/mlnute). 

Several features can he noted from the presented data: (1) all the 
operators of group one had difficulty in calculating time on the thermal 
printout and hence tiiere are errors In their ROS calculations. They used 
twice the actual value of time, althou,.;h they received detailed instruc¬ 
tions on the procedure to calculate tine; (2) the large detection radius 
used by group one results in 0% correct mixed target determination in all 
cases, whereas the lower detection radius of group two produces over 50% 
correct mixed target determination in all cases; (3) all the operators 
were consistent in their calculations of correct object count, direction 
accuracy, and ROS (if (1) above is taken into account); (4) the operators 
consistently did not use all the recorder data available to them as shown 
in the percentage of alarm-clusters-processed column. 

Operator's Comments 

This section discusses useful comments made by the operators and the 
observations of the operators by testing personnel. They relate mainly to 
the printing of the classification symbols from the recorder: 

1. As long as the character types or symbols were (a) completely 
distinguishable from each other, and (b) had no overlap, there was no 
classification confusion. 

2. Characters or symbols should be distinguishable not only as in 1, 
above, but also when embedded in groups of other characters or symbols. 

3. With an 80% correct classification response, the operators had no 
problem in choosing the correct majority classification. This resulted in 
a saving of analysis time on the part of the operators, since they did not 
need to estimate the type object, and it eliminated the corresponding 
problem of choosing the type object in a column of mixed objects by 
velocity discrimination. 

4. Shortened or squatted 5x4 character formats were legible. 

5. Common characters or symbols which cause automatic associations 
with object types are the best. Otherwise, the operators had to learn and 
constantly refer to the symbol drawings for their meaning. Once they were 
thoroughly learned, however, there seemed to be no difference among the 
characters or symbols. 
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Operator Problem Areas 

Several problem areas were exposed during the testing of the opera¬ 
tors. They are mentioned In summary form to indicate possible areas In 
which improvements can be m.xde in operator performance: 

1. Different sensor detection radii, otlier than the assiuued values 
which the operators use, cause large errors In their calculations. 

2. Large inconsistencies In the results of several operators were 
found. For example, when one operator, M, calculated the object count for 
the same target, he obtained values of 2, 8 and 11 objects, note that 
this Is from alarm clusters which are Identical In length, with Identical 
sensor characteristics. 

3. Targets were not tracked. There was no observed written grouping 
together of identical targets on the printout. Thus, there was no accumu¬ 
lation of knowledge about the Individual targets and hence updates of 
their characteristics, as would have been helpful in 2 above, during their 
passage through the monitored area. 

4. Many changes in target direction were not observed by the opera¬ 
tors. For example, If there were several alarm clusters and the last two 
Indicated a turn in the target direction, most operators Ignored this 
fact. They only processed, as a rule, the first two alarm clusters. 

5. Operators' performance was, in general, inflexible; they could 
not compensate for changing conditions which could bo encountered in real 
tactical situations. 

Recorder Observations and Recommendations 

The thermal recorder print heads consisted of 80 individual fixed 
heads made up of five in-line dots each. The use of Individual heads 
created problems in maintaining equal contact pressure between the heads 
and the chart paper. This caused non-uniformity In the shading of the 
characters so that some characters would be light and diffic\-.lt to read 
while others would be dark and easy to read. Though this created no 
problems during the test because pens which printed dark characters were 
selected, it may be an Inherent problem associated with fixed head prin¬ 
ters and should be considered before selecting a recorder for the SMS. 

The recorder required the use of a non-standard size chart paper. 

The paper Texas Instruments used during the development of the recorder 
was not Inscribed with columns or rows; however, this paper was used 
because a small number of rolls were required and the cost to manufacture 
paper of the correct size and markings was too high. Separating the 
groups of pens representing the individual sensor strings and marking the 
pen positions in the recorder near the print heads enabled the operators 
to match the activation to the corresponding sensor. 

One problem was calculating time because there were no row markings 
to act as a reference. The operators were given a formula which req\iired 
measuring distances and multiplying by a conversion factor. This method 
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worked well with one group of operators; however, the other group consis¬ 
tently calculated speeds of approximately one half the actual target 
speed. 


It is recommended that the SMS chart paper have some form of timing 
reference such as a row indicator, a timing tick mark, or the actual time 
printed by the processor. 
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APPENDIX A 


SYSTEM OVERVIEW 


Software System Description - The software system Is structured using a 

real time operating system (RTOS). Some of the more important features 
which this allows are: 

a. Multiple programs operating concurrently with interleaving. 

b. Program priorities determine execution sequence and distribution 
of processing time. 

c. Accurate time of day (clock) available. 

d. Programs can communicate and pass data among themselves. 

e. Programs can be segmented and overlayed from disc. 

A simplified diagram of the system is given in Figure 13. The center 
of the system is the executive. All system interrupts, device Interrupts, 
and system service requests are handled here. The executive always goes 
to the scheduler once it is done. The scheduler determines which user 
program; Task 1, Task 2, etc., is to be activated. This depends on both 
the current state of the tasks as well as their priority. Once the sche¬ 
duler starts a program it continues in operation until the next Interrupt 
to the executive occurs. 

The drivers indicated at the bottom of the figure are software 
routines which Interface the device controllers to the executive. The 
system uses them for all I/O operations performed through their respective 
devices. 

System Hardware Description — The Sensor Monitor Set (SMS) simulation used 
an Interdata Model 70 minicomputer as the processor with standard peri¬ 
pheral equipment and a Texas Instrument Thermal Recorder. The 
Hardware-System Configuration (Figure 14) depicts all the hardware used in 
the SMS Test. Note, the thermal recorder is not a standard peripheral 
item and required the development of special Interface circuitry. 

The processor controls all activities and performs all arithmetic and 
logical functions. It executes instructions in an ordered sequence to com¬ 
plete a specified task or program. The processor has 16 hardware 
registers for data manipulation, hardware divide/multiply and floating 
point instructions. The main memory is core memory with a capacity of 64 
k bytes of which 48 k bytes are presently installed. The selector channel 
is a standard direct memory access device that allows connection of high 
speed peripheral devices directly to main memory. The maximum data 
transfer rate is 2 mega bytes per second. All medium to low speed devices 
are connected to the Multiplexer Input/Output bus. This is a 
request/response bus consisting of 30 lines: 16 bi-directional data 
lines, 8 control lines, 5 test lines, and a system initialize line. 
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FIGURE 13. RTOS SOFTWARE SYSTEM DIAGRAM 
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Interrupt detection and hardware vectoring can be accoir.plished for all of 
a possible 255 devices which can be interfaced to the multiplexer bus. 

The peripherals used are standard devices offered through Interdata with 
the exception of the thermal recorder (TI Graphic 200) which was obtained 
through Texas Instruments. The recorder was Integrated into the system 
using a Universal Logic Interface Board and Associated Hardware to obtain 
the specified input and output characteristics required by the multiplexer 
bus. 


APPENDIX B 


DETAILED SOFTWARE DESCRIPTION 


Operating System 

The real time operating system used Is OS/16 - MT (multi-tasking 
operational system). It is divided into system programs and user program 
units called tasks. System programs Include the executive, scheduler, 
Initialization route, I/O drivers, and Interrupt handlers. 

Tasks 


A task can be a single program or a group of programs, whose execu¬ 
tion is controlled by the operating system. Each task exists in one of 
eight states; they are: 


(1) Dormant 

(2) Active 

(3) Ready 

(4) Task Wait 

(5) Console Wait 

(6) I/O 

(8) Overlay Walt 


The task has not been started or has gone 
to completion. 

The task which is currently executing 
instructions. Only one task can be in 
this state at any given time. 

The task which will start or resume 
execution when it becomes the highest 
priority ready task. 

A task has called another task into 
execution and is waiting for the called 
task to go to completion. 

The task is waiting for an operator 
reply. 

The task is waiting for a specific time 
interval to elapse. 

The task is waiting for an overlay to be 
loaded. 


Each task is assigned a priority level based upon which task has 
operating privileges over the other tasks. The priority numbers are 
selected with the highest priority task, always being the command 
processor task, having the lowest number, and the lowest priority user 
task having the highest number (task to be run last). The following are 
the Sensor Monitor Set Systems tasks in order of their priority of 
execution: 


31 




Priority Name of Talk 

0 Comnartd Processor (within 0S-16-MT) 

1 Thermal Recorder Task (Task 1) 

2 Tactical Situation Simulator Task (Task 6) 

3 Input Processing Task (Task 3) 

4 Operator Processing Task (Task 4) 

5 Command Directory Task (Task 5) 

6 Line Printer Task (Task 2) 

Executive 

The 0S/16-MT executive Is a collection of routines that are entered 
as a result of Internal Interrupts. These Interrupts include supervisor 
calls, Illegal instructions, arithmetic faults, T/O termination, I/O queue 
overflow, and console Interrupts. The executive always exits throiigh the 
task scheduler. Normally, the status of a least one task Is changed by 
the executive In servicing the Interrupt. This means that the task that 
was active at the time of the Interrupt may no longer be the highest 
priority ready task when the executive exits. When It exits, the 
scheduler decides which task Is to be activated. 

Real Time Clock (Cniversal Qock Module) 

The 0S/16-MT system maintains two clocks, a time of day clock and an 
Interval timer. The time of day counter Is a full word count kept in 
seconds since midnight. It Is driven by a presettable 120 Hz Interrupt 
from the Universal Clock Module. This counter Is Initialized to zero on 
system start up and may be set through the operator command to set time. 
From this counter, a task may request the current time of day or tliat it 
be placed In a time wait until a specified time of day Is reached. A task 
may also request that it be placed in a time wait for a specified time 
Interval. 

TASK 1 

The recorder Input buffer is eight b-bit characters long and must be 
filled with either activation data or zeros when there are no activations. 
When the recorder is ready to receive new data, It sends a recorder Not 
Busy signal to the computer. This signal Interrupts the processor. The 
Interrupt routine conditions the state of the operating system so that the 
scheduler starts Task 1. 

Task 1 controls the Interface between the computer and the recorder. 
It designates the Input buffers to be filled with new activations data, 
the buffer from which data is to be put out and it controls the actual 
output of the data. 
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Thermal Recorder . The tliermal recorder is capable of printing an 80 
character line. The print head is a row of eight 5-bit stationary thermal 
lieads with a space between each group of 5 bits. A 5 by 7 dot matrix 
character is printed by building the characters one row at a time. The 
applicable dots of the bottom are printed by driving the corresponding 
bits of the print head. The chart is moved slightly, and the applicable 
bits of the same 5 bits are driven to print the second row and so on until 
all seven rows have been printed. 

The row of print heads is divided into four sets of twenty 5-blt 
subsets eacti. This permits using a smaller power supply for the printing 
drivers. Each set is driven at different times. One set is driven, and 
the chart is moved a small step in order to move the burned portion from 
under the head, then another set is driven and another step taken. This 
procedure continues until all four sets have been driven and four steps 
have been taken. At this time one row has been printed. 

The recorder logic contains a character generator which requires as 
an input the 8-blt ASCII code for the desired character; however, this was 
inadequate for /he recorder's intended use. Other characters or symbols in 
addition to ttyose available in the character generator were required. It 
was also rej^^ured that on-the-spot character and symbol configurations be 
changed s^a'^that any configuration capable of being generated by a 5 by 7 
dot matri.x would be available. 

Modifications were made in the recorder and an option board built 
which, In essence, removed the character generator from the recorder, 

Tlus function was designed into the software in the Model 70. The com¬ 
puter outputs to the recorder one row of a character at a time. Changes 
in software requiring only a few minutes can enable the generation of 
symbols in any 5 by N dot matrix. 

Chart speed is controlled by the recorder; however, switches enable 
various speeds to be set into the recorder. Additional speeds can be 
acquired by using an external oscillator. The switches and the external 
oscillator enables speeds being considered for the SMS to be obtained. 

TASK 2 - The Line Printer Task 

The function of the line printer task is to output the sensor activa¬ 
tions to the Line printer correctly formatted with a heading printed 
approximately every thirty sensor activations (Figure 15). The following 
data is recorded for each activation: 

RID - Receiver and Sensor Identification Number 

TYPE - Sensor Tvpe: Examples 

SEE - Seismic Feature Extractor 


VFP - Variance Frequency Processor 
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RID TVPE ERST 

NORTH 

TIME 

TBR 

101 SFE 

004389 

028832 

000217 

TRK 

101 SFE 

004389 

028832 

000227 

TRK 

101 SFE 

004389 

028832 

000237 

TRK 

102 SFE 

004500 

028500 

000240 

IJHL 

101 SFE 

604389 

628832 

600247 

TRK 

102 SFE 

004500 

628500 

000250 

TRK 

101 SFE 

604339 

028832 

660302 

TRK 

102 SFE 

604500 

028500 

000302 

UHL 

103 SFE 

604557 

028132 

660306 

TRK 

101 SFE 

004389 

628832 

600312 

UHL 

102 SFE 

604500 

028560 

660312 

TRK 

103 SFE 

604657 

028132 

066316 

TRK 

101 SFE 

604339 

028832 

660322 

TRK 

102 SFE 

604500 

028500 

660322 

TRK 

103 SFE 

004657 

028132 

000326 

TRK 

105 SFE 

6Fi5066 

628201 

000326 

UHL 

102 SFE 

004500 

028500 

600332 

TRK 

113 SFE 

013600 

015650 

006332 

UHL 

103 SFE 

664657 

028132 

066326 

TRK 

105 SFE 

665666 

023201 

666336 

TRK 

102 SFE 

604500 

628560 

666342 

TRK 

113 SFE 

613060 

615650 

6F'0342 

T RK 

103 SFE 

604657 

628132 

66634 6 

T RK 

104 SFE 

6048SM 1 

025581 1 

666348 

TRK 


iei5 SFG OOdZ^S TRK 

113 SFE 013136(3 6ir650 666252 IRK 

103 SFE OO'ieb? 628132 0063515 IRK 

16<1 SFE 664894 622581 666356 RHL 

165 SFE 665655 628201 666356 IRK 

529 SFE 6i:<i'i60 615560 660462 IRK 

113 5(5 6136.60 5ii5(6;.0 6i:-.6462 TRK 

RID r'55'E inST rJfjkTH T I tlE T L R 
15i3 SFE 5'6 4t.55 6.^5:132 f:'66466 TRK 
164 SI E i.'64894 625:.-81 i' .’i?-?05 • T RK 

t.29 S( E 6 1'660 tilfl-OO 6;,-6412 IRK 

113 SFE 61.1160 6150-.O ti6.:-4l2 i R'lC 


FIGURE 15. LINE PRINTER ACTIVATION OUTPUTS 
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FAST 

— 

East UTM Coordinates 


NORTH 

- 

North UTM Coordinates 


TIME 

- 

System Time the Activation 

was processed 

TBT 


Sensor Data Processed 

Class I Detection Only 

Class II Classification 

(Blank) - Wo Data 

TRK - Track 


WHL - Wheel 
MAW - Personnel 
UNK - Unknoim 


The line printer works In conjunction with the line printer driver, which 
outputs each Individual character to the line printer. 


TASK 3 - Input Processing Task 

The function of the Input Processing Task Is to process the activa¬ 
tions and associated data from the tactical situation simulator task (Task 
6). When activation data is passed to Task 3, the following programmed 
sequence occurs: 


1. Validation and checking of sensor identification codes and sensor 
data for a particular class of sensor 

Type 1 - Detect Only Sensors - Wo Data 


Type II - Classification Sensors - Classification Data. 

If the data obtained from a classification sensor is not within proper 
parameters, the activation is tagged with a corresponding symbol for bad 
data. 


2. Decoding and proper formatting of the activation and associated 
data for transfer to the peripheral equipment used by the computer. 

3. Setting up of the data into specific buffer location to be used 
by Task I to output this data to the Texas Instruments Thermal Recorder. 
This data can be displayed in any format by the character generator 
routine. 

4. Outputting of the activation to the following devices: 

a. Disc, on which a history record is kept for all activations. 

b. Cathode Ray Tube, for display in simulated map format. 

Upon completion of these functions, the task terminates itself and 
becomes dormant until another activation is passed to it. 
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Input Data Processing Routine for Texas Instruments TliermaJ Recorder 

The data processing routine for the Texas Instruments thermal recorder 
tests and validates sensor input data received through the Input Processing 
Task (Task 5). This routine formats and stores data to be outputted to the 
recorder by the Thermal Recorder Task (Task 1). The sensor activations are 
generated by the Tactical Situation Simulator Task (Task 6) which simulated 
sensor activations, sensor data and sensor time of activations. These sim¬ 
ulated activations and associated data are then stored into the Data Pro¬ 
cessing t^ueue Facility (Input Queue) which is a circular list processing 
storage area (first-in-first-out) located within Task 3. When sensor acti¬ 
vations and data enter the queue, the input processing task and data 
processing routine for the thermal recorder begin execution of their pro¬ 
grams. When the data processing routine for the thermal recorder is execu¬ 
ted (Figure 16), the following programmed functions occur: 

1. Determine the corresponding sensor type from the activation's 
sensor identification and channel number (RIDS). Two types of sensors 
generated activations: 

a. Type I - Detect ion-Only Sensors 

Channel No. + Sensor ID No. + Time of Activation 

b. Type II - Classification Sensors 

Channel No. + Sensor ID No. + Time of Activation + 
Classification Data 

2. Decode and store the data into an output storage area which will 
be accessed by the thermal recorder task. This data can be translated into 
the form of single data bytes (detection-only activations) or full charac¬ 
ters or symbols (classification activations). 

The routine begins by determining the type of sensor activation which 
is being processed. WTien the data enters, it consists of a channel and sen¬ 
sor identification number (RID). The RID is checked against a list of known 
active sensors with RID numbers stored in a common data base located in the 
core memory. Lach RID number in the data base has a corresponding sensor 
type, either detection-only (Type 1) or classification (Type II). I'iion the 
sensor type has been determined, the appropriate data handling routine is 
executed under program control. 

Detection-Only Activation - Type I Sensor Routine 

Data from a detection-only type sensor is passed to the Ty])e I Sensor 
Routine. This routine loads the last time of activation fo: that 
particular sensor identification nujnber (RID#). The last ti e of 
activation of each of the active sensors is stored in the common data oase 
of the input processing routine. The routine loads the current time of 
activation from the input queue where the current activation is stored 
temporarily until servicing of the activation is completed. A time 
comparison routine is used to determine if tlie difference between tlic last 
activation time and tlie present activation time for the specific RID 
number is less than, or greater than, a fixed differential in time whi.h 
can be specified. Ihe time differential used in the SMS software i 
minute between successive activations. Ihis was done so that activation- 
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DETECTION - ONLY 
ROUTINE 

LOAD AND STORE 
LAST TIME OF 
ACTIVATION FOR 
THIS SENSOR 


INITIALIZE AND 
STORE REGISTERS 


DETERMINE SENSOR TYPE 
FROM COMMON DATA BASE 


ANY OTHER 


LOAD AND STORE 
CURRENT TIME OF 
ACTIVATION FOR 
THIS SENSOR 


_I_—* 

IF ANY OTHER CLASS, GO 

TO EXIT ROUTINE 
(SEE BELOW) 

, 



COMPARE TIME 
^ DIFFERENCE ^ 


LOAD ACTIVATION 
COUNT, INCREMENT & 
STORE INTO LOG 


GREATER THAN 
.OR EQUAL TO 1 MIN 


CLEAR ACTIVITY 
COUNT & SELECT 
A CHARACTER 


STORE ACTIVATION 
CHARACTER/SYMBOL 
INTO THERMAL 
RECORDER BUFFER 


LOAD APPROPRIATE 
COUNT CHARACTER 
FROM TABLE 


CLASSIFICATION 

ROUTINE 

LOAD CLASSIFICATION 
DATA AND DETERMINE 

1. WHEELED 

2 . TRACKED 

3. PERSONNEL 

4. UNKNOWN 


TRANSFER OF A 
CHARACTER/SYMBOL 
FROM CORE RESIDENT 
TABLE TO THE THERM. 
RECORDER BUFFER 

1. INITIALIZE PDINTERS 

2. POSITION BUFFER PTR 


LOAD AND STORE A 
CHARACTER/SYMBOL 
BYTE PORTION INTO 
THE BUFFER AREA 

UPDATE POINTERS 


IS THE 

5HARACTER/SYMBm 

TRANSFER 

COMPLETE 


UPDATE CURRENT TIME 
OF ACTIVATION TO LAST 
TIME OF ACTIVATION FOR 
THIS SENSOR 


EXIT ROUTINE 
RESTORE ALL REGISTERS & 
RETURN CONTROL TO TASK 3 


FIG. 16 THERMAL RECORDER DATA PROCESSING FLOW DIAGRAM 
















arriving within this time limit, successively, would be given different 
symbol representations to be displayed to the recorder, thereby Isolating 
single activations and multiple activations at the recorder output so that 
possible false activations could be recognized at a glance (see Figure 
17). The technique for displaying the data follows: 

a. If the differential in activation times is less than one minute, 
the activation log counter for the sensor identification number is loaded, 
updated and restored In the activation log. A symbol Is taken from the 
character/symbol table corresponding to the updated activation count and 
stored in the appropriate recorder pen number location In the recorder 
output buffer. 

b. If the differential is greater or equal to one minute, the 
activation log count for this RID number Is initialized to Zero, stored 
into the activation log, and a symbol Is taken from the character/symbol 
table corresponding to an Initial activation. This symbol Is a single 
dot, which is stored into the recorder pen number location, In the 
recorder output buffer for this RID number. 

When this has been completed, the current time of activation Is 
stored where the last time of activation was In the common data base, 
thereby making the current time the last time of activation for this 
sensor Identification number. Following this, all the registers of the 
operating system are restored and the processing of the Input data Is 
continued on the Input processing task, where software control <s 
returned. 

Gassification Sensor • Type II Sensor Routine 

When a classification sensor activation is determined, the data 
portion of the activation Is loaded from the Input queue where the current 
activation Is temporarily stored. The data is decoded and checked for its 
classification. In the simulation tests, three different types of valid 
classification data were generated and processed through the operating 
system. The valid classifications were: 

a. Tracked Vehicle 

b. IVheeled Vehicle 

c. Personnel 

If data received for an activation does not coincide witl: any of tlie 
valid data codes, the activation Is tagged with a symbol signifying tliat 
the data Is unknown (l.e.. Insufficient data to correctly classify the 
target). After the activation and decoded data have been verified for 
type of classification, the program goes to a reference table In the core 
memory and determines which character/symbol is to be stored Into the 
recorder buffer to be displayed. For example, if the data for an 
activation was found to he that of a tracked vehicle, the routine would go 
to the reference table and select a "T" for tracked vehicle. Then the 
character/symbol would be transferred into the recorder output bu;f 
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PEN NO. 

PEN NO. 

PEN NO 

1 

2 

3 


360 SEC 



• 

340 SEC 




320 SEC 




300 SEC 




280 SEC 

• 


• •*9 • 

260 SEC 



• •••• 
• • • 

240 SEC 



• • 




• 

220 SEC 


• • • 



• • 


200 SEC 


• 


180 SEC 




160 SEC 

• • • 




• • 



140 SEC 

• 



120 SEC 


• • • •• 

• 

100 SEC 


• •• •• 

• • • •• 


80 SEC 


• • • 




• • 


60 SEC 

• • • •• 

• 


40 SEC 

• • • •• 



20 SEC 

• • • 


• 


• 



OSEC 

• 




NOTE: Symbol initialization after 
60 tac. of no activity 


FIG. 17 SYMBOL GENERATION FOR DETECTION-ONLY SENSORS 









specified by the recorder pen number for this particular sensor Identifi¬ 
cation code. Similarly, If the activation data was that of a wheeled 
vehicle, a "W" would be selected from the table. Having the character 
generation under software control expands the possibility of outputting 
any 5 by 7 character or symbol rather than the standard ASCII Code, or, 
for that matter, any 5 x N character or symbol. (See Figure 18.) This 
technique is used to shrink the characters to a 5 x 4 dot matrix thereby 
enabling slower recorder chart, speeds. 

\-Jhen the character/symbol has been completely transferred to the 
recorder output buffer, the current time of activation is stored into the 
common data base for this sensor identification number; all registers are 
restored to initial entry values, and program control is transferred back 
to the main input processing routine. 

Recorder Output Buffer Data Structure 

The data base structure for the Texas Instruments thermal recorder is 
a core resident storage area made up of seven 80 8-bit data strings. 

(See Figure IS.) The first three most significant bits of each data byte 
(8 bits) are not required by the recorder and are only used to simplify 
the software data base and programming of the data transfer. 

The seven data strings, or data blocks, represent the seven charac¬ 
ter /symbol lines as discussed in the character/symbol generation of 
classification sensors (Figure 18). The seven data blocks are configured 
in a circular list, data is transferred sequentially into all seven data 
blocks, continuing into the first block after the last has been filled. 

The starting data block is determined by the relationship between the 
recorder output state and the time an activation is being processed. 

The data block structure uses seven data blocks to generate 5 by 7 
dot matrix characters/symbols. By extending or shortening the circular 
data structure, any 5 by N cliaracter/symbol can be generated. This 
technique was used in changing the size of the characters for slower chart 
speeds used by the thermal recorder. 

TASK 4 - Operator Command Processing; Task 

The purpose of the operator command processing task is to enabl'-- the 
operator to execute disc overlay programs. The task consists of a four 
kilobyte overlay area (storage area) and some controlling software. There 
are many programs at the operator’s disposal (Edit, Admin, etc.), and 
storing all of them into the core Is impossible owing to restraints on the 
core size. Also, additions and modifications to software available to the 
operator would require a regeneration of the entire system. Therefore, 
all of the interactive programs were stored on a disk file non-resident to 
the system. When a program Is requested by the operator, the non-resident 
disc file is searched (Task 5), the program Is loaded into the overlav 
area (Task 4), and program control is passed to tlie non-resident rovillne 
which Is in the overlay area by starting Task 4. Upon completion of the 
non-resident routine 4 terminates Itself and becomes dormant. 
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4 
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5 



«••• • 
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7 
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CHARACTER CHARACTER SYMBOL SYMBOL 

FOR TRACK FOR WHEEL 


FIG. 18 CHARACTER/SYMBOL GENERATION FOR CLASSIFICATION SENSORS 
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ALL DATA BLOCKS ARE OF 
EQUAL MEMORY LENGTH 


DATA BIT POSITIONS 


DATA BLOCK 1 
80 8-BIT BYTES 
(640 BITS) 


1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 



























The execution and operation of the non-resident programs or, for that 
matter, any other task, In no way interferes with the processing of incom¬ 
ing data from the tactical situation simulator or outputting to the re¬ 
corder. This aspect is covered under the discussion of operation of the 
real time operating system. 

EDIT Routine (EDIT) 

The KhlT Routine Is a disc overlay program that enables the operator 
to create and modify the sensor administration file. Through the tele¬ 
type, the operator can activate, deactivate, or modify existing sensor 
records in the file and also activate or deactivate entire receiver 
channels. Data entered for each sensor in the Administrative File is as 


follows; 

a. Activate (A) or Deactivate (D) status ST 

b. Sensor Channel and Identification Number RID 

c. Recorder Number and Pen Position RPP 

d. Type of Sensor TYP 

e. East and North UTM coordinates EAST-NORTH 

f. Array Number AR 

g. Date Sensor was Deployed DDPD 


When the EDIT Routine is run to completion, a new active sensor file 
is created in core (located in the common data base) and the entire sensor 
file is transferred to a disc. This file contains all active and deacti¬ 
vated sensors. (A deactivated sensor is one which is invisible to the 
system for processing.) The channel indicator will be set to Indicate the 
status of the receiver channels, which will be set by the input processing 
task (Task 3). The EDIT Routine also calculates the coordinate scale from 
the UTM coordinates of all the active sensors and scales of the CRT dis¬ 
play appropriately for the mapping of the sensor field. 

The Adminutrative Routine (ADIMIIN) 

The ADMINlstratlve Routine is a disc overlay program that allows the 
operator to list on a peripheral device either the entire or any portion 
of the sensor administrative file on disc. This allows the operator to 
display the data for any sensor or groups of sensors to any of the peri¬ 
pheral devices (CRT, line printer or teletype). The operator has the 
following display modes of operations for listing sensors: 

1. All sensors in the Administrative File 

2. All active sensors in the Administrative File 

3. Any particular sensor or group of sensors 


4.3 



4. All sensors within specified UTM coordinates 

5. All active sensors within specified UTM coordinates 

When the CRT is selected as the output device, (Figure 20), the 
sensors are listed on two sides of the screen, split screen fashion. This 
permits a maximum of 43 sensors to be displayed at any time. If there are 
mere than 43, the routine will queue the operator if the rest are to be 
displayed, \ifhen the line printer is selected as the output device (Figure 
21), a heading is printed and the list outputted. When sensor activations 
enter the system during this mode, they are processed to completion 
immediately, and the activations are listed to the line printer upon 
completion of outputting the Administrative List. 


ACTlVation Routine 

The sensor ACTlVation simulation routine is a disc overlay program 
which generates sensor activations and enters them into the system. This 
input is the same as if an actual activation occurred at the receiver 
Inputs. Thus, the simulation of any sensor report can be easily accom¬ 
plished for software testing, demonstrations, et cetera. 

The program can produce either classification or detection-only re¬ 
ports. To enter the data one needs only the RID (Receiver - ID) number 
and the desired classification (if a classifier). 


For multiple activations, one has to enter the data separated by 
commas. This will time-tag all entered data at the identical time of 
entry. An example of program operation is as follows: 


Command 
ACT IV 
** 

121 

** 

131-2 

121, 131-2, 121, 141 

•k'k 

END 

END ACTIV 


Explanation 
Call Program 
Program Ready 

Output Activation on Sensor 121 
Program Ready 

Output Activation and Classification 2 

Output many Activations 

Program Ready 

END Program 

Normal Program End. 
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* ADMINISTRATIVE FILE 


RID 

TYP 

EAST 

NORTH 

RPP 

AR 

ST 

DDPD 

101 

SFE 

04000 

50000 

111 

00 

A 

1019 

102 

SFE 

04000 

49500 

112 

00 

A 

1019 

103 

SFE 

04000 

49000 

113 

00 

A 

1019 

104 

SFE 

04000 

44000 

116 

00 

A 

1019 

105 

SFE 

04000 

43500 

117 

00 

A 

1019 

106 

SFE 

04000 

43000 

118 

00 

A 

1019 

107 

SFE 

04565 

42935 

119 

00 

A 

1019 

108 

SFE 

04920 

42581 

120 

00 

A 

1019 

109 

SFE 

04000 

38000 

123 

00 

A 

1019 

111 

SFE 

04000 

36.700 

125 

00 

A 

1019 

112 

SFE 

04000 

32000 

130 

00 

A 

1019 

113 

SFE 

04000 

31500 

131 

00 

A 

1019 

114 

SFE 

04000 

31000 

132 

00 

A 

1019 

115 

SFE 

04000 

30500 

133 

00 

A 

1019 

164 

SFE 

04000 

37350 

124 

00 

A 

1019 

225 
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48000 
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00 

A 
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00 

A 
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00 

A 
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00 

A 
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229 
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37000 

155 

00 

A 

1019 

231 

SFE 

20500 

37000 

157 

00 

A 

1019 

232 

SFE 

20000 

37000 

158 

00 

A 

1019 

RID 

TYP 

EAST 

NORTH 

RPP 

AR 

ST 

DDPD 

2 . w'C* 

SFE 

21000 

32500 

160 

00 

A 

1019 

234 

SFE 

21000 

32000 

161 

00 

A 

101 9 

235 

SFE 

21000 

31500 

162 

00 

A 

1019 

236 

SFE 

21000 

31000 

163 

00 

A 

1019 

264 

SFE 

21000 

36500 

156 

00 

A 

1019 

537 

SFE 

12250 

33750 

166 

00 

A 

1019 

533 

SFE 

13000 

33750 

167 

00 

A 

1019 

539 

SFE 

13750 

33750 

168 

00 

A 

1019 

541 

SFE 

13000 

33000 

170 

00 

A 

1019 
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SFE 

13750 

33000 

171 

00 

A 

1019 

543 

SFE 
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32250 

172 

oo 

A 

1019 
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13000 

32250 

173 

00 

A 

1019 

545 

SFE 
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32250 

174 

00 

A 

1019 

564 

SFE 

12250 

33000 

169 

00 

A 

1019 

616 

SFE 

19500 

57000 

140 

00 

A 

1019 

617 

SFE 

20250 

57000 

141 

00 

A 

1019 

618 

SFE 

21000 

57000 

142 

00 

A 

1019 

619 

SFE 

19500 

56250 

143 

00 

A 

1019 

621 

SFE 

21000 

56250 

145 

00 

A 

1019 

622 

SFE 

1 9500 

55000 

146 

00 

A 

1019 

623 

SFE 

20250 

55000 

147 

00 

A 

1019 

624 

SFE 

21000 

55000 

143 

oo 

A 

1019 

RID 

TYP 

EAST 

NORTH 

RPP 

AR 

ST 

DDPD 

664 

SFE 

20250 

56250 

144 

00 

A 

1019 

* 


ADMIN FILE 

COMPLETE 

* 


FIGURE 21. TYPICAL ADMINISTRATIVE FILE LINE PRINTER OUTPUT 


Scenario EDIT Routine 


The scenario KlUTor performs throe functions; 

a. Read, check and pass ;>eoinctry, object, or sensor data to Task 6. 

b. Check for current valid ilata files in Task 6 and output the 
values to the operator. 

c. Execute the Task 6 Tactical Situation Simulator algorithm. 

1. Enter Data . Data entry to the algorithm is done by means of 
prepvinched paper tapes which have the desired geometry, object, or sensor 
data to be used. The program uses a specially written driver on high 
speed paper tape reader/punch to read in the data tapes. When entering 
data, all initialization required for tiie specific data files is performed 
as well as format, sync, anii data record checks. 

2. Check Data . The previously entered tape numbers for 
geometry, object, and sensor data are checked and outputted to the 
operator. 


3. Execute . All pertinent system and Task h data are 
initialized. The proper flags are then set and the program is exited to 
allow the real time operating svstem (RTOS) to start the Task 6 tactical 
situation simulator algorithm. 

TASK 5 - Command Directory Task 

The function of Task S is to read from disc, a directory file of 
valid names used to call the non-resident programs. Once the list is read 
into memory, the operator may select one of the non-resident programs to 
be implemented. This Is accomplIshed by the operator entering the 
program's name (Example: EDIT). Task 5 searches the directory for the 
program, EDIT, and its corresponding location on the non-resident disc 
file. Once the program and Locnrinu Iwve been found. Task 5 loads the 
appropriate program, in this example, EDIT, into the operator processing 
task (Task 4) overlay area. Aftpr the program is loaded. Task 5 starts 
Task 4, thereby giving control to the operator who can now use the 
non-resident program. In the event an operator enters the name of a 
non-resident program which does not exist In the directory, an error 
message will be logged to the teletype by Task S. 

TASK 6 - Tactical Situation Simulator Algorithm Operation 

The Task 6 algorithm is started by a non-resident i^rograra (SCEDIT) 
which also edits and checks data (Figure 22), Once started, it 
initializes several parameters in the data and pointer files, sets CRT 
constants and several general operating register values. Then It proceeds 
to a time check ro\itlne. Here, the algorithm time Is generated by 
comparison to the real time clock Interrupt count. If the required count 
has not elapsed, the program waits and returns to the scheduler. Once the 
required count has elapsed (from the previous time, approximately 500 
milliseconds), the current state of the svstem Is updated. 








FIG. 22 TASK 6 SIMULATION PROGRAM PLOW DIAGRAM 
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The system update relocates each object to its new position based on 
the exact inhibit time value for the current algorithm period, the object 
speed, and the track which the object is following. The distance between 
each object and sensor is calculated, and the resulting probabilities and 
classifications for each sensor are modified, if required. 

Once all the objects have been checked against each sensor, the 
program looks for activation threshold conditions of each sensor. An 
activation will result whenever the summed probability of detection for a 
given sensor exceeds a threshold value. Classification Is determined from 
the dominant target which perturbed the given sensor for that period. 

After all the sensors liave been checked as to their activation 
condition, the algorithm passes the activation data to Task 3, starts It, 
and goes into the wait state, '■/hen it Is finished waiting, it Is reacti¬ 
vated and the entire process starts all over again. 

The end of the program execution occurs when all the objects reach 
the end of their respective tracks. At the end, a message is printed to 
alert the operator to the fact. 

General Description 

The algorithm basically functions as a discrete state system.^ A 
general expression of the describing state equations is as follows: 





Oi = fi (G,0i_ 

1 ) 

(1) 

(Bl) 





Oi) 

(2) 

(B2) 

where 0 is 

the 

object 

state matrix, S is 

the 

sensor matrix, 

G the geometry 

functions, 

and 

1 the 

current state. The 

fl 

and f 2 are state 

transition 


functions. 

The current object state Is functionally determined in [Bl) by the 
geometry function G and the previous object state Then the current 

sensor state Sj Is determined in (B2) from 0^ and the previous sensor 

state. Is Interpreted and the appropriate actions taken until the next 
operation (,B1) is begun. Note that the operations of fi and €2 are done in 
discrete time Intervals, which can be varied depending on the computer 
speed. 


The three state variables which define the system are described by 
(1) geometry (track) parameters, (2) object parameters, and (3) sensor 
parameters. The basic characteristics of each are defined before the 
execution of the program, although certain items may be changed during 


1 A discrete state system Is a collection of state variables, the value 
of which at any Instant of time, determines the state, or output, of 
the system. 
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execution. Thus, the operator merely initializes the state equations with 
data from (1), (2), and (3) above and starts the program. Once 
Initialized with all three sets of data, the system does not need to be 
reinitialized unless it is desired to change one or more of the data 
groups. 
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OOOOR 


ENTRY 

ROINIT, THNOVR 


0000ft 


EXTftN 

I'iftOVRi TL.£iROR< 

uICiTRtt# THNFlOi luEXlT 

OOO'^ift 


EXTft'N 

•» 

JL 

TCETAR 




4 

4 THIS IS the 

DRIVER iNITIAi 

IZATION ROUTINE 



* I ':-ft IN T I i' £N T £ft>- O THft'OUOK A 

SINT, THIS routine ENA&lFS ThF 



4Af^i^ SETS UP 

4 

The rsR aoorfss 


OoOOft 


4 

THf'iO'Yft tool 

■» 


OOO'.i'ft 

OEEO 

OlOAft 

ISRInT 0*- 

DEV. EMHWD 

ENABLE INT, halfword (TODE 

OOOAfK 

?DE9 

'S.'i'ft' 

DEV# 6TAT 

GET STATUS 

OOOt-ft' 

C390 
00‘;> 1 

THI 

ST AT, DU 

IS DEVICE UNAvAILABLET' 

OOOAft 

2337 

B7'3 

DEVOAV 

v£'£m branch 

OOOCft 

07AA 

XHft' 

RA. ft'A 

SET CLOCK 

OOOE ft' 

'?At.A 

WDF' 

R6, RA 

HIGH 

0(;> 1 Oft' 

C3F(J 

002;4R 

LHI 

RF,ISR 

SET ADDRS TO I SR ROUT INF 

0>.> 1 hR 

43«:>D 

001 <;> 

B 

16(DCB) 


Oi'Mifi 

Cy:-'0 

AOOO 

DEVOAV LHI 

STAT, X AOOO 

•SET STATUS TO DU 

00 1 Cft 

40-'D 
0026 

STH 

STAT, 3'S(DCB) 

STORE IN DCB 

0020ft' 

DFEO 

OlOBR 

Ol 

DEV, OrSARN 

DI'SARKi INT 

0024ft’ 

CS-'FD 

0014 

LHI 

ft'F, 20< DCB) 

S'ET ADDRS Tu IGNORE INT 

002'c'R 

24D1 

LI':': 

DCB. 1 


002Aft 

64D0 

OOOOF 

ATL 

DCB# L tOTftr'i 


002RR 

2701 

SIS 

DCB, 1 


OOSOR 

4300 

0010 

B 

» 

16(DCB) 

RETURN AND SAVE RFGS 



-w 

4 

* THIS ROUT INF flAK.tS THE ftECOROER TAS» , (THKiRDRl REAOV WHEN 



* IS RFXEIVEO 

FROfI THE RFCOft-nER 'SIOnAi.JNO THAT IT IS REAnv 



* NEW DATA 

« 



O'.* r-4ft 


* 

I SR EOU 

* 


*.*’.* :l4ft 

OFF') 

0100 ft 

00 

orv.DisAftn 

0 I r-AKf'i / N TEhfiL^r T r* 

O'!* J';'ft 

43'^C 

LH 

SIAT,6(TCCO 

ta£k ‘f-rMiux- 
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THFRKi'M, RhLLiRnbK DRIVED 
00<jo 



00 i'l- R 

C590 


CLHl 

51 AT. X oOiiJO'l 

DOiR'i’TAf') T 



oO'^O 






0040n 

42.-;ri 

001 (j 


BiviF 

1 O' ^ DO E ) 

NO, RFTijRR 


0044R 

4.S-' C 

001 2 


LH 

STAT. UfO TCE ' 

3E T 


OOnoR 

4090 

00* 


STH 

STAT, 32 < TO E • 

ijijRRFf-l T 


0»J4L H 

00 1 9 


LH 

3TAT,20(TCEi 

P3W TO 



40-'V 


STh 

3TAT, 34( TCE.' 

INJTIA F3W 



00* ; 






i;)>.')5-rR 

OR-- 


2HR 

RR 3' 

TA3f 3TATU3 


oof* R 

40':-'- 


STh 

3TAT, 6< TOE,' 

2Fku k.-' 



O*;*'--:.-. 






iR 

Dhr'j 


OC 

Dhv'i Et'iHWEi 

EHORLK I HTERRL'R T'E* 



Ol 0^';. \ 






UO"'t' R 

24 Dl 


L I S 

DOE, 1 



O'.^Ot.'R 

6 40'..'' 


ATL 

Cl Of- L lOiTRf'i 




00*;0R 






O'JO'4 R 

27Di 


5 .1 

DOE 1 



0*.>60R 

420 L- 
1 0 


C: 

1 <S- •: DO E 

RO. 1 URN 




* 







•* 







‘i*' TH I 9- 12 Th£ 

C'RIVER FoR THK 

thekoh* rfcorder. it 

13 CAIJ ETI 















00*>0 


RO 

Ei?ij 

0) 



000 1 


R1 

EO'OI 

1 



00i.>2 


R2 

EO'U 

2 



000 i: 


R3 

EOoi 




00^*4 


R4 

El'U 

4 



f‘)0<^ 


RS 

EO'U 

c 



OOOO 


RO 

£l:'OI 




C>t 7 


R7 

EO'ij 

7 



00»!- :• 


RO 

EO'iJ 

:3 



0*J»j •? 


•iOol 

Ei.'U 




000 


R’-- 

£0m 




04i>;iA 


RO 

EO'U 

10 





R 1 O' 

EO'IJ 

10 



OO'jR 


RL- 

EO'IJ 

11 



000 1 


DU 

EO'IJ 

1 



C)00*I 


rCE: 

E'JiJ 

12 



O'jOD 


DOB 

EO'IJ 

1 3 



0»j«jE 


DEV 

EO'U 

14 



0«j<!'F 


RF 

EO'IJ 

13^1 



00 ?:*: 


WRI TE 

Ei'iJ 

X 3:3 





* 







RDini T 

EO'U 





4 .' '•:> 

i ), . 

4 ; 


LH 

R' Tr »r L 0 

IF MUi FiK:.l TINL C 

■ TM'iriLH T L' 

0*.>oF R 


criz 

R r ■ F ■'/ R 

K ^iR f) V R 





Bt 






THF KKihI iRFl OROER 

DR IVER 



RAGE ■ 

0072R 

24 A1 

LIS 

RlO. 1 

SEl 

THHELG 

7 4R 

40A0 

ooelr 

STH 

RIO. thhflg 



007SR 

O0i: 2 

LHR 

TCB, R2 

LOAO 

TCB. DCB. DEV 

U>I> 7 hK 

90L:y 

e:RI -9: 

TCB. S 



007lR 

4oi:i: 

LH 

TCD, TCDTAEu TCDi 

SET 

TLB AEiCiREE'S 


OCi'jOF 





OOoijn: 

(;>S:CI 1 

LHR 

DC EE- Rl 

AODR 

FciR EVENTOAL STORAG 

OOo2R 

0.£.E6 

LHR 

Ci£v. RE- 

IN Di 

-"B RFGS AREA 

00'44R 

LE'r tj 

OO'j'jR 

LHI 

R‘F. lE:RiNT 

LOAD 

ADDR FOR ISRINT 

O'Joc'R 


LHI 

R;r:. X 4000 




4 0> 





‘J'J-r'L R 

959::; 

ERSR 

R'-O RS 

HAE.k 

INT. Ex TERrjAl 

UOc'ER 

DO 20 

00 1 C 

STH 

R2, 2S(DCD) 

SAVE 

RFGS FijR I E'R IN T 

0092R 

E20E 

:£; IN T 

0(DEV > 

GO T 

-• ISRINT ROOTINE 


OOijO 





0096R 

95,-'"-/ 

EE'SR 

R :S. KV 



UOVc n 

4:£:7D 

0026 

LH 

R 7 . 2iS ( £*C £: t 

LOAD 

T A T i-i F R 0 f'l D L £: 

o<;)9i:r 

4.2>;>0 

E: 

I oe <[ T 

£,« I T 

DRIVER INITIALIZE 


OOOOF 

•a- 


OOAoR 

0'cy>' ■' 

« 

ROROvR 

LHR 

R;£;, R4 

LOAD FUNLT AND LA 

OOA :'R 

90-A ' 


SRi.S 

R:--;. S 

ISOLATE FONi.'TiON 

UOA4R 

C5^0 

00 


CL HI 

R.S, WRITE 

I £• IT A WR I T F 

OO^cR 

42 ::0 
00 £-:*:R 


BNF 

1L FONC 

NO. BRAf.LH 

OOrtCR 



S'£R 

R6 .STAT 

Gt T £• I A T LI'£. 

OOAER 

C3''^0 
0001 


THi 

S T A T . DO 

IS CiEVICE ONAVAIAE-'t E 


42::0 

ool or 


BN 2 

DE VNAV 

YES BKANLH 

*.>0C-6R 

2'30''> 


BS 

OOTFUT 

BRAf-JLH TO OOTF'OT ROO f I 


« 


OOBSR 


ilfunc 

LHI 

R7. X COOO 




0 <.>Bl r 

4SOiO 

OO-'ER 


E; 

I ij£ X I T 














♦ 






OE)!: ti>R 

i:s7u 

AOOO 

DEVNAV 

LHI 

R7. X AOOO 

SET SThTo-I 

■ TO Do 


4R 

4SE>i;i 

OOEER 


B 

I IjL. X I T 

branch to 

EX I T 




> 















4 SE. S 

o» t r Lf r 

LH 

R5, 4iR::^ 

start aOk 

01 WF I T t. [ 

.'t r t 
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F'AGt 


4 


THF.n.'f'lAl. KhCORDtl^ DRIVEFi 


K 

OOCj4 

'0700 


XHR 

R'l). RO 

UO'- K' 

CSAO 


LHI 

RlO,l2o 

00D2R 

CiOSC) 

4SB0 


LH 

RB, X 2F.A - 


02FA 

45B<.) 

SYNC 

CLH 

RB,X-2EA' 

OoEi'iR 

02FA 

4S:;-:0 


BE 

Sync 

OOL'i R 

C>Ci£iuR 

BiEoO 


OC 

R6, DISARKi 

UUE :R 

01 OPR 
22; 


BS 

OU T 

R 

26 Pi 

OUT 1 

AI S 

RS/ 1 

OOt-L- R 

DS-O 

OU T 

LB 

Rv< 01Ru) 


O'j 

07:0 


XHI 

Ry, X ' IF 

OOE ' K 

00 j r 
'.^Ac 


WDR 

R6, R-'- 

OOr '.‘R 

OC''?i'i 


OHR 

R9, RlO 

UOr R 

■?A^-.S 


WDR 

R6< R'y 

0^'r -^R 

D2'S :i 


STB 

R0» C) ( R5 > 

OOf c R 

OO'SC' 
4SP S 


CLH 

R5-6<R31 

OOF L R 

ocj'Oe. 

42 :;(■) 


BNF. 

OUTl 

01 CiOR 

CiC)E4R 

0777 


XHR 

R7, R7 

0102R 

DEc-.O 


OC 

REm ENHUD 

0106R 

01 OAR 
4300 


B 

lOEXIT 

01 OFiR 

0C)C6R 
'SO CO 

ENHU'B 

DC 

X 60C0 

OlOi-R 


DI SARK, 

EOO 

ENHWpy1 

01 OCR 



END 



CLLIijk I'd 7TH IT UF HALFwi.ikTi 
TO SYNC CLOCK. 

SO that outfuttinv starts 

AFTER REAL TINE CLt INTERRUFT 

lOAP BYTE 

CON^ Ef'iEf'J T For UOTF L'T 
OUTPUT CHAR 

APD Clock to char 

OUTPUT BYTE Plus clock 

zero buf loc FRor'i WHICH Char wa 

IF c-U char HA'vE N'ST E'EFr-) OCOPUT 
BRANCH TO OUTl 

RETURN TO USER 
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TASK 2 


LINE PRINTER TASK 

- LINF FRInTEK TASK FOR THE SENSOR MONITOR SET 
« 


PAGE 


« 

» 

■» 


l_IME F-RINXER -rF»:B L L 


REWRITTEN AND DEBOOOED Ev 
RICH MARTINO S- JOE KARAKOWSKI 


OOijtjR 



EXTRN 

LPFlAG.ININON 


OOCC^rv 



EXTRN 

C OR;SEC:, CORNUN. 

INISEC.DBOFFl,DBOrF2 

OOOOR 



EXTRN 

aAHLOX, (»AHI OY, 

$AHfiN, aAKSZE 

OUOvR 



EXTRN 

ShHTBR, SAHTIH, 

SAHTyp 

UOO Orv 



ENTRY 

LNP.LNPTB 




» LINE 

printer task control 

BLOCK 

OOOOk 


LNPTB 

DS 

0 

ONOSED 

000.-. R 

0000 


DC 

0 

PARAMETER 

OOOi’iR 



DS 

■“/ 

ONCISED 

K 



DC 

0 

NO T£I,L BUFFER 

0'.''L)E R 

0000 
0062 
04C 6 

oooc> 


DC: 

0, X 62 , X - 4C:o 

.0 LO 0-3 

o>;i i ■-•.R 

0000 

0000 

oo>oo 

0000 


DC 

0. C>i C>i 0 

LU 4-7 

OOIER 

0«>00 

000*'J 

0000 

0000 


DC: 

0, 0. 0. 0 

LO S-11 

OOS/..R 

0000 

0000 

0000 

0000 


DC 

0i 0. 0. C) 

LU 12-15 

OO.i^E.R 


•» 

DC- 

32' 

RFOIC^TER :2AVE AREA 

OCiO'j 


AHRN 

EOO 

C) 


0(^04 


AHT yp 

EriM 

4 


o<;>'j 


AHL.OX 

EOO 

y 


001 0 


AHLOt 

EO'J 

16 


0017 


AH T IM 

EiJO 

7 r; 


001 e 


AHTBR 

EOO 

2C» 




# 




0007 


NOF'OE 

EOIJ 

7 


0001 


CSEC 

EOO 

1 


0002 


LN'JM 

EOO 

2 


000 2 


CBUF 

EOO 

■Zf 


0004 


BIJFA 

EOO 

4 


o>o>;)M 


RlO 

EQI..I 

10 


OLiijD 


Rl 1 

ECU 

1 1 




R12 

EOO 

12 


O'j'.'L' 


Rl 2 

EC‘0 

12 


OO'jC 


R14 

EOiJ 

14 
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PAGE 


- LINE PRINTER TAEK FOR THE SENSOR MONITOR SET 


0)0)0)r 

R1 5 

EOU 

15 

OOC» y 

work:. 

EQU 

V 

000 ^ 

RS 

EQU 






0000 

ZERO 

EQU 

0 

001F 

PGEMAX 

EOU 

30 

0)0) 0)S 

CMAX 

EQU 

S' 

VOC o 

EOF 

EQU 

X ’SOiCc- 


* 


* LINE PRINTER TASK MAIN PROORAM 


0)0)4E R 


■if 

•if 

LNP 

EQU 

■if 



il)0)4f (\ 

0)E0)0i 


'E^HR 

Z E R tJ > 7 E R L* 

SET 

RFU 

O'jT*' 'n 

40)).)).) 

iSlFSn 


STH 

Z£RO> IOFlG 

SE T 

FLAij’ TO Nli ERRuR 



^1*0”"' IS 4E‘iTi 


LH CSEE< INISEl LOAD INITIAL SECTOR OF THE FkOORC' 


OOOi’ir 
005SR 4SEi.'' 

OCiO'I'f 

C^C'S'CR CSECi 
OOO'J 
006OR 42SO* 
0>066R 

0)0)64R 0)&22 
0)0) O'O R CCi i:0) 
00)0'0)F 

(jO)6-AR! 0 C) O.) 
0)0)0) 1 
0)0)6FR 23 :)S! 
00)70)R )0S3)0' 
0)0'0!''’'F 

0)0) 7 4R 

0074 R 4S”'a:) 

OOOOF 

0)07SR 4210 
O0)S'S)R 

00)7):R CS70 
OO) 1E 
0)0).S0'R lS"''0) 
PF E F 
0)0).S4R 40)30 
0)0) 7 6R 

0)0»SSR 212V 
OOSmR 4510) 
0)0)0)0)F 

OOSER 4230 
0)14c.R 

O0)-''2R 4520) 
OOO'i'r 
0)0)9c-R 42 SO 
0)'!)A .’E. 

0)'-) ''i4\ 

00 •'AO-' El 20) 


LH 

CLHI 

El 

RE IN IT SHR 
LDBOF LHI 

THI 

EZS 

LHI 

Dijt-JE EOU 
CHf.StiC LH 

E:M 

LHI 

LHI 

STH 

CH) Flo EF'S 
Cl H 

ENE 

CL H 

ENE 

WAIT EiXi 

SVC 


CNIJN, ININUM 

CNUM,CMAX 

LDEUE 

CNUM-CNOM 
CEUF,DEUFFl 

CSEC. 1 

DiJNE 

CEUF, DEIJFF2 
■» 

WOR) .. LPFLFlO 
CHLFLO 

NOFOE/ F'C’EMhX 
WORK,-1 
WORK,LPELAO 
WAIT 

CSEC,CURSEC 
PAC-E2 

CNIJM, CURNOM 
OE1 NX T 
* 

2, INI PEL 


0> i.URRENT NIJML'fc: 

LCiAEi '. C'RRFNT C').'F r t rv AC'f'^'r 


LOAD L P. FLPu INTO RF'’ 

LOAD REG WITH NO ON PAi:-- 
LOAD LINE PRINTER FLA'-' WITH - 1 

ERANCH IF POSITIVE 
SECTORS EQUAL 


REcijRD NUMEFRS EO'UAL 
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t-'AL't 


— line FKlNThE TA'5f. rOK ThE z-ENSijR MiJN! TOR i'E T 


OO r* h-K 

020CR 

40'.’'0 

D 

OHLEEC 


O O A ■ R 

00 74R 

4>'r-’4 

OEVf'J/T LHR 

BOFA.CBUF 

ADD TO NUriBER ElNOE 

OF'A4R 

2’■■71 

NEXTRC aIE 

NOFOE. 1 


OOA-li-R 

Of. 70 

CLHI 

NORGE. PGEfTAX 

IF LEEE NO HEADING 

ooaak 

001E 
4:000 

BNP 

Et F HD 


i;)OAE K 

ijOCOR 

OB 7 7 

4; HR 

NOPGE.NOPGE 


OoC‘i-'rv 
OOG' ijn 

E11 >:» 

HD’-'VU El'U 

SVC 

* 

1.HDRBLK 

WRITE ASCII AND WAIT 

OC'E4r< 

02l2R 

4:£:5';i 

LH 

R'r-» HDRBL1.+2. 

L'OACi SiTATijE 

O','COR 

021-K 

42i'0 

BN 2 

I L'tRR 1 

IF ERROR BRANCH 

0*jG'*_ r\ 

01 o’.'K 

400'J 

:5TH 

2ERU/IuFLG 

RFEET Flag 


01 F f' f < 
OoB*? 

.ET.F'HD LHR 

R 1 1 / C NUFT 


00‘I Zf\ 

C EAO 

LHI 

R 1 '!•. vSAHEZE 



OOOOr 

Ol a a 

^ LINE PRlr'iTE^^ 

Mf-IR 

< C:f'Frc.R FORf'iA r IfiO 

RIO. RJ'J DI‘£'P InTL' G'L'I 


0A4D 

AhR 

B'.'FA, R] 1 

0£ ? ArtR-’f- Oh I'i'z'C RFj2 

Ar^ 

24l 

FORfiA] RIG* ( 
Lli- 

RID F 

R1 2 .. £: 

lfngth 

'.'I'j'.’ I' R' 

L 'f'B4 

LHI 

R1 £■. AhF.N ( E OF A > 

C'RO IN 

00 DOR 

OOO'ZF 

C-z^Eo 

LHI 

Rl4. LF EiUF+AliRf; 


'jOG’4K 

02 2LR 
41F0 

BAL 

Rl5, MOC 


U'J Cl't-r\ 

026>R 

24l:2. 

■W’ FijFj'iAT T VF'E 
LI =. 

( TTT ) 

R12, 5 


O'TDhR 

i:ft 4 

LHI 

Rl S. .^AHi VFlE-'OF A) 


K 

0004>F 

L^rO 

LHI 

R J 4, AHT YP+lF B' F 


O'.'E 

02400' 

41F0 

BAL 

R15,Mvr 


0'.)£ OR 

OJ. 2-'-‘R 

24C'2. 

* FORMAT EA'£.T 
LIE 

I X X X X X X ) 

R12, /-• 


0<:>E OR 

1.2204 

LHI 

R i '4 t^AHLOX ( BiJr A ) 


L R 

000OF 

L c:EO 

LHI 

R14,LPBOF+AHLOX 


OOr'.'R 

0245R 

41FO 

BAL 

R15, five 


OOF 4R 

0266R 

24F o 

fl- PORTIAr NORTH 
L IE 

1 ( rVYWY ) 

R 1 .£. '£■ 


O'OF ;R 

L ED-: 

LHI 

Rl £;, v2AhLO'i iBUFA.' 


Ak 

■ 

LoL" 

LHI 

R14,LPDOF tAHLO. 
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- 

L I RF 

F'K 1 NTbR 

TASK FOR THE SENSOR MONITOR SET PAOE 4 

OOF F H 

024 CK 
41F0 


BAL 

R15, MVC 

0102H 

0266R 

24C<:-. 

EORflAT TIME 
LIS 

( HHMHSS ) 

R12. 6 

01' j 4 R 

CE:D4 


LHI 

RIS. eAHTiroBOFA) 

010-4R 

000(!iF 

C ;f:EO 


LHI 

R14, LPE:UF+AHTln 

01 OF R 

0-- 2'S 

41F0 


BAL 

R15, HVC 

U 1 1 ' TV 

24C4 

^ FuRhAT TBK 
LIS 

( ) 

R12, 4 

011 R 

CoD-i 


LHI 

R 1 AH T£:K ( &t_*F A ) 

Oil fA 



LHI 

R14, LFBUF + AhTBR 

'1* 1 1 f^'iK 

025AR 
4 1F 0 


BAL 

R15, five 

01 IFR 

026-;,F 

lP2VL 

EiJ'U 


01 1F R 

Eli 0 


SVC 

l.LPBLK WRITE ASCII AND WAIT ON LO 

OIF.'R 

02'3i K 
42':..;' 


LH 

R2. LF'Bl.f .+2' 

01 2c.R 

t’''i \ 

42 -lO 


BNZ 

lOc.RRS' 

0 1 2F;R 

Olii';:: ■: 
4 0 0 


2TH 

ZERiOi IC*FlO 2)E T FlAO TO NO ERROR 

012FR 

OlFiP. 

2621 


A12 

CNOM,1 

0 1 

4020 


2TH 

CNOM, iNlNur, 

01o4R 

005mR 

C520 


CLHI 

CNUn, CriA.x 

01R 

00'■jo 
42c;0 


BL. 

CHK.SEC 

01 I’F R 

0074R 
26 1 1 


AI2 

CSEC, 1 

01 iER 

4010 


STH 

CSEC, INI SEE 

0142R 

OOb>:'f< 

4.60.:) 


B 

RE INI r E'RAnlh tu re In! tali Zt 

0 1 4 <:■ Fv 

00C‘'. R 
CRF 1 

EASE 2 

LHI 

R15. 1(CSEC } 

014F:R 

1 

406 0 


CLH 

R15, CORSEC 

01 4ER 

OOF'FR 
4 2 ;•;«:) 


BF 

OETNXT 

0152R 

000 OR 

2 240 


LHI 

BOFA,DSCBUF 

015F-.R 

027AR 
45 1 0 


CLH 

Cb'EL* DF'BUK + c* 

01 5AF\’ 

0 2R 
43::;0 


BE 

NEXTRC 

Ol^'r R 

0UA4R 

4010 

D02Vi: 

STH 

CSFC, DF BLK. + :2 

(.’) 1 6 K 

0 222R 

D2i: '2vi: 

EOU 

■tt 

ijlo.'R 

Eli.;. 


sv: 

1/ Dr’FLb WK I 1 L Ri'iT J WAIT Of'j L 
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PAGE 




1 

I 


1 

I 

- 

LINE F'RINTER 

TASK FOR 

THE SENi'UR' 

monitor set 

[ 

; 01 

oR 

0 7 AR 

4SG0 

LH 

RS.DPtLK+2 

LOAD STATUS 

\ 

01c 

’':K 

0 i- 7 7 R 

4 GG7> 

EZ 

NEX TR'C 


1 0 1 c 

: R 

07)A4R 

C5G0 

CLHl 

RS. EOF 


I 1 •' 

. K 

'90l o 

42 

BNE 

lOERRS 




01'-''Ok 








01 7 c- R 

4 0 ' j 0 
OlFSR 


STH 

ZERO. lOFLiS 





7*) 1 7,' R 

OEO 1 


iriHF\ 

CSEC.CSEC 





7> 1 7' ' R 

4S'i!ii;i 

015ER 


E 

DOSVC 





0 1 c-i.'r\ 

4 i F 0 

01 9 S'R' 

IUEKK1 

EAL 

R15.lOERR 





7> 1 c- ■ R 

4S;'j>.,i 


E 

HDSVC 

E'RAr^L H 

TO 

PRINT 

HEADING AGAIN 


00£:0R 








71 1 S7.SR 

41F0 

01 9SR 

i *Jc.RR^ 

EAI 

R15.IolRR 





0 1S7' R 

4 i’ ‘ J 0 

7> 1 1 E. r< 


E 

LPSVC 

BRANC H 

TO 

PRINT 

LNF'TR EUFFER AGAIN 

01'''’'::R 

4 1FO 

01 '9 Sir 

I (JtRh. :• 

EAL 

R'l5. IL'ER'R 





7> 1 ‘1 R 

h-300 

OliJ'R 


E 

D SCSvL 

BRANCH 

TO 

D I 'r- 

WRITE AGAIN 

019SR 

4 Si'9 7) 

711F S-'R 

ioekr 

LH 

HORKi IijFuS' 





0 1 9l R 

42 S 71 

01E:4R 


ENZ 

UAI T2 





01 AS'R 

47 'F 7< 


STH 

R15.IOFlG 






OlFSR 








01A4R 

405i0 
020SR 


STH 

RS, ERSTAT 





01ASR 

41F0 

OIDER 


EAL 

R15, Uf'.-f , 

BRANCH 

TO 

HEX'A 

I'L l I UNF AC) . ROL'T'NE 

01 All R 

7>2'TSiR 

<;)20srv 


DC 

ERSTAT,STATU 

z- 




01 Oi'jR 

E1 20 

01 FAR 


SVC 

2,ERROR 





OlB-iR 

E127) 
020i::R 

WAI T2 

SVC 

2, INTFEf 





OIDSR 

4SF0 

OlFSR 


LH 

RID,IOFlG 





01 DOR 

7)Si7')F 

•if 

BR 

RID 







UNPAC 

ruutine tu unvekt 

HEX TO ACC 

11 












0 i E^ER 

4SEF 

0000 

UNfr. 

LH 

R14, 0<RID) 





0102R 

4SDF 


LH 

RIS,2(RlD) 






0002 








OlCcR 

240- 


L IS 

R12, 12 





01C S;R 

4 SEE 


LH 

Rll, 7)tRl4) 






O'Si.'iiI) 








01 GSR 

7)SAl: 

UNPK 1 

LHR 

Rl'T, R) 1 






I 
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— LINE F'K'lNTtR TAiK FOR THE S-EiN'r-OK flL'NITOR SET 
01C ER CL AC SRHL R10.O(R12) 

C'OO'It 

01D2 R C 4AO NHI R]0. 15 

OC'CiF 

OlDoR DiAA LB RIO. UTAFuRlO) 

OlESR 

OIDAR D2An STB RIO.O(RIS) 

OOC'Ci 

OIDER 20EI1 AIS Rl3, 1 

01 FOR 2 7C4 SIS R12,4 

OlE'R 22 IB BNMS UNPKl 

01£*^K' 4.:;'i.Jr B* 4(Rl5) 

Oi'iO') 

* 

PARAriETER BLOCKS 

■» 

OlES-K SC'Sl OTAB DC C ' 0 1 2'S'4567S''.’'A£:CD£F ' 


S4.S'5 
SOS 7 


4142 

4S4-i 

454.:-. 

OlF'SR JCiFl.i’' D'S 2 I/O ERROR FLAG 

C>1F 'iR 0007 £7:RC'R DC 7. 14. C I/Li ErRC'R 

00 OF 
4'-'2F 
4F20 
4552 
524 F 
5220 

020SR STATUS DS 4 

020.-jR ERSTAT ECU STATUS 

020CR GOOD INTPBK DC 11,0.1000 ONE SECONT' IJAIT 

O'OO'j 
OSFS 

C<2l2R 2''S0l HDRG'L^ DC X 2SOl ' . O. E’E'.'HDR. ENDHfiR 

021AR 
02 -.kR 

02lrlR 5.4:' E'EOHDR DC C RID TVF'E EAoT NuRTH TIME TC.F: 

4420 
5459 
5045 
2020 
4541 
5S54 
2020 
4E4F 
5254 
4S20 
202 C> 

5449 
4D45 
2' • 


6.T 






PAGE 


7 


02:3BK 

02:3CR 


025DR 

02'5ER 


026/3R 

0266R 

026 AR 

026.ER 
0270R 
0272R 
02 74R 

027.i:R 
02 7AR 
0;37AR 


03;34R 


LINF PRINTER TASK FOR THE GEnSOR NONITOR SET 


5442 

5220 

ENDHDR 

EOU 

4-1 


5249 

4420 

5454 

5420 

205S: 

5y5S 

5S5S 

5S20 

LPeuF 

DC 

C RID TTT 

XXXXXX YYVYYY hhnnss tbr 

5959 





595 9 





5959 





204 S: 
4S4D 
4053 
5320 
5442 
52'.'0 

LPBUFE 

Ei?iJ 



2S«;> 1 

lpblf 

DC; 

X 2S0l ,0, 

LPB'JF > LF'BCPE 


000'3 
02Si: R 


025DR 

■* 





* BYTE 

handling routine for 

EACH FORNAT 


■» 





MVC 

EQU 



D:i9D 

NXTB 

LB 

WORK/ 0(RI :■> 


0>;<4)';) 

D29£ 

OCiOO 


STB 

WORK,0lRl4) 


26. Di 


A IS 

R13, 1 


26 E1 


AIS 

R14, X 


27C1 


SIS- 

R12, 1 


42;.;'0 

0266.R 


BP 

NXTB 

BRANCH ON PLUS TO NEXT Bs T£ 

0.30F 


BR 

R15 

RETURN 


DSCBUF 

DS 

256. 


4C02 

DPBLK 

DC 

X ■ 4C02 ,0. DSC 

BUF, DSCB:JF + 255, -1 

0000 
027AR 
03 79R 
FFFF 


END 
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OO'jl 

00^^- 

00'.‘'4 

OOC'i^ 

o*:)*:* 7 
OOO'c’ 
0009 
OOOA 
000B 

oooc 

00*!>Ci 
00<'>r. 
00(jr 
0020 
0040 
<300E 
000 D 
0022 

0001 
00<j2 
0(i»o j; 
0004 
0005 
0006 

OOij/j- 

000*>r\ 

OOO'.'n: 


INPUT F'ROCESSINU 
•» 


TASK 3 

INPUT PROCESSING TASK 

ROUTINE FOR THE 'f'ENSOiR NLiNlTOR SET 


PAOE 


TO INITIALIZE THE INPUT PROCESSING ROUTINE, THE BITS 
OF NCHSTA MUST FIRST BE SET FOR EACH RECVR CHANNEL 
TO EE ACTIVATED <NUNEERFD FROM RIGHT 
THEN A CALL TASK MESSAGE (CHMESS) OF 
PLACED IN THE INPUT OUEUE <INPO). 


THE RECEIVER LOGICA) 
CHANr<iEL NUMBER 

DEFINED constants 


« 

■» 

» 

* 

■» 

■» 

■» 

«• 

« 

« 

■» 

« 

■» 

•* 

•» 

■» 

» 

RO 

R1 

R2 

RS 

R4 

R5 

R6 

R7 

RS 

RS 

RIO 

R11 

R1 2 

R1 2; 

R14 

R15 

RST 

SET 

L I N^:, 1 

LINKS 

AESZE 

•» 


INPUT PROCESSING TASK 


RFURITTEN AND 
RICH MARTINO «< 


DEBUGGED EV . 
.JOE K.ARAf.OlJSiK:.! 


TO 

■O- 


LEFT). 
MUST EE 


UNIT NUMBER IS THE SAME AS THE RF.CEIVE 


RCJ 
RCJ 
RCJ 
RC 
RC 
RC' 

■» 

NOCHAN 


VI 

V2 

V3 

V4 

V5 

V6 


EQi 

EG 

EG 

EG 

EG 

EG 

EG 

EG 

EG 

EG 

EG 

EG 

EG 

EG 

EG 

EGi. 

EG 

EG 

EG 

EG' 

EG 

EG 

EG' 

EGi 

EG 

EG 

EGi 


EGU 

entry 

ENTRY 


U 

1 


10 
11 
12 

13 

14 

15 

X ■ 20 
X 40 
14 
13 
34 

1 

2 

4 

5 

6 


RCVR LOGICAL UNITS 


NO. OF RECVR CHAN S 


INPG,INPPRO.TASK 
RCVRl,INTEUF 


NUMBCH, CHMESS 


EXTRN AC TADM, ADMlAB, CHSTCi, NCHSTA 


6 S 










- 

INPUT 

PROCES 

■SING RuUriNF 

FOR ThF i*£NSUR' fiUNi TuR SF T F'AUF 

OOOC>n' 




EXTRN 

CONASL-» LRTUUTi TYFc. 

OOOOr\ 




EXTRN 

INC 

TSE.WDCTSE,ACCTSE 

OO^^OR 




EXTRN 

INC 

TSI,WDCTSI.ACCTSI 

OO^^'OR 




EXTRN 

laADrTSZ. ecThAC 





EXTRN 

ei_TMA2 

OOOijR 




EXTRN 

eNOACT, eSNsTF- ei-CBR 

OOOC*R 



* 

EXTRN 

TEXAS.SRECNO 




^ INPUT PRulE 
•» 

So I NO TASl CONTROL BLOCK 

000'.*R 



TASK 

3 Do 

J-! 

UNIJS.ED 

OO^J : K 




DS 

2; 

ADRS INPUT SLOT 





DS. 


UNUSEn 

oooi;: R 




DG 

"7 

UNUSED TEi.L Buffer 

OOOc R 

00'i')0 


DC 

0 

LUOC»-UNU:S£D 

0011. R 

00R« 

) 


DC 

X s 

0 LU'_U“RLVRi 

001. R 

00 i- 1 


DC 

X s 

1 LU02-RC VR ■; 

001 ‘ R 

0^>::"2 


DC 

X ■ S 

2 LUOS-RC VR:.-: 

00 i' R 

0'j>: 



Di; 

X s 

S L004-RC:VR4 

OOlcrv 

0 

t 


Dl 

X ■ s 

*t LUOt'~RL VRS 

0'.' i PR 

OOc'z* 


DC: 

X s 

5 LUCAS'- RC VRo 

ijO . L R 

0‘.>0(!* 


DC: 

Oi <1 



<>0<>0 





OOi't 'R 

OV 1 '■ 

\ 


DC 

X 10 LU0'-''-SI lUATION DISPLAY 

002 -K 

C»:> 14 


Di;: 

X 14 LUIO-ARFA DISPLAY 


O'.H.H 

\ 


DC: 

0 


(j026R 


) 


DC 

Of c 

.0,0 UNCiSEr.i LU S 


00(jt 

) 






(>0<^' 

1 






^>00f 

f 





0'.* J. P K 




D9 

'Zyy 

REGISTER SAVE ARFA 

004ER 

FCO(.) 

INPO 

DC: 

■ y 2 

. 0. C). 0 


0<j00 





00t'.:R 




DS 

504 

I Nr 'UT UUFUF r- T UR'AGF 


INPUT PRUCP IN*.’' Hr’^lN FRUURHf i 


024Ah\ 

C> 70'.) 

« 

» 

INPPRU 

XHR 

R'l). RO 

LOAD RO WITH 0 

024lR 

24 1 1 


LIS 

Rl. 1 

LC'tUi Rl WITH 1 

024eR 

06 SO 

» 

INPUT 

■» 

DATAIN 

DATA. 

RTL 

VAI.IDATE, 

RS.INPO 

AND CHF.I.) RECEIVER STATUS 

INPUT CHANNEI NUNBER 

OSS /R 

004ER 

4S40 


EFi. 

4. Cl DATA 

IF LS-T ENTRY. GU T'J 

(.»2G' P 

<.^.'S4R 

0 7 E ' 


XHR 

R2. R.-' 

RL'; Ef Entry FL A'.’ 


E1 ;■') 

LSTERR 

SV- 

^ p ERKl .’i* 1 

F'R 1 iN T "I'iO lI'i'T entry 


i.)2i. 4R 






PhTA 










“ INPUT F'RO'I tS'i* I NO RuUTlNE FuR ThF 'r'ENoUR nUNlTUK 'r-ET PAOE 

025CR 4.i'VjO EJ RCSTCK E-RANLH TO RL'w'TlK 

0:-:22R 











# THE 

FOLLOWING 13 THE DEFINITION OF A RECEIVER PARAMETER 




* BLOCK. 











» THE 

PARAMETER BLOCK COmTAING. 





FCT CODE (EVTE 11 




•a- 

LOGIC 

AL UNIT NO. lEYTE 2) 




■» 

STATC 

S (BYTE :■:> 




•a 

DEVIC 

£ NUMBER (BYTE 4) 





INPUT 

OUEUE NAME (Byte 5 i' 6) 




THE 

RECEIVER LOGICAI UNIT NUMBER IS THE SAME AS THE 




♦ RECEIVER C 

HANNEL NUMBER 




« 






■a 

RECEIVER PARAMETER BLOCKS 

02t.0R 

4001 

ir 

RCVR 1 

DC 

X 4C>00 +RCV1 

02i-2R 




DS 

■y 

0264R 

004ER 


DC: 

INPO 

026''R 

4002 

RC;VR'2 

DC 

X 4000 +RCV2 

026SR 




DS 

7 

02t*AR 

004ER 

a, 

DC 

INFO 

02oCR 

4«;'0: 


>r 

RCVR'i 

DC 

X 4C>00 fRCVS 

026FR 




D-: 

•7 

0270R 

004ER 


DC: 

INPQ 




•» 



02 72R 

4004 

RCVR4 

DC: 

X 4000 +RCV4 

0274R 




DS 

•7 

02 7 C'R 

004ER 

J4, 

DC 

I t'lFO 

U2 7 ifiR 

4005 

RCVR5 

DC: 

X 4000 +RCV5 

02 7 AR 




DS 

2 

027i:R 

004ER 


DC 

INPO 

02 7ER 

40'-'/ 


RC VRc 

DC 

X 4000 +RCVG 

02yi;>R 




DS; 


02y2R 

UU4ER 


DC 

INFO 







02'c:4R 

242 


CKDATA 

LIS 

R;>, 1 SET ENTRY FLAG 

02SV-.R 

Oc'-'i 



LHR 

R4,R3 LOAD R4 WITH DATA 

02R8R 

4310 


BNM 

CFMESS IF NOT MINUS, GO TO CKMESS 


02EER 







* 



02c:l;R 

C430 

a..ST AT 

NHI 

R3,X • 7FFF REMOVE SIGN BIT 


7FET 




02'^''jR 

Oy 



CHR 

RU, RO CC'MF'ARE LH Nij. WI TH O 

02'’'^R 

43::i 

) 


BE 

INVDTA IF 0. GO TO INVDTA 


Or.'tj' 

*R 




<;i29c.R 

*1 y^' 

) 


CHI 

R3, NOCHAi'l COc.rARF. WITH NO CH 


0<T0' 





<;)2'-'AR 

42 M.) 


Bf-' 

INvDfA IF PLi.i--, GO TO INVDIA 


67 






~ INPUT PROCEi'i'I NO ROUTINE FOR THE i-EN'5uR NUNITuR iET PAUE 4 

0300R 


029ER 

03c-3 

00-30 


LHI 

Rc'i X' 30' IR3) 

LOAD R3 WITH OH NO, IN ASCII 

02A2R 

023'.> 

0315R 


STD 

RS. UNAVAI-+13 

STORE OH NO, IN MESSAGE 

02A6R 

E120 
030SR 


SVO 

2.UNAVAL 

PRINT "REOVR NO, X NOT AVAIL 

02AAR 

0340 

FFFF 


LHI 

R4,X FFFF 

LOAD R4 WITH X FFFF 

02AER 

0350 

FFFE 


LHI 

R5.X FFFE 

LOAD R5 WITH X'FFFE 

02B2R 

EE:43 

FFFF 


RLL 

R4,-i(R3) 

SHIFT LEFT NO, OH - 1 

02P6R 

4450 

OOOCiF 


NH 

R5.OHSTA 

RESET CHAN STATUS E.'IT 

02BAR 

4050 

02B3R 


STH 

R5, OHSTA 

STORE OHSTA WITH BIT RESET 

02£:ER 

£ 130 
0000 


SVO 

3. 0 

EO.J 

0202R 

0000 

OHNESS 

DC 

0 

CAl.l. TASK MESSAGE 

0204R 

0206R 

000 7 
000c. 

ERRLST 

DC: 

DO 

7 

14 


0203R 

4E4F 

2040 


DC: 

0■NO list Entry 



4953 

5420 

454E 

5452 

5920 

* 

02Ci'i:'R 0u07 ERRDAT DL 7 

02DSR 0014 DC 20 

02DAR 494E DC C INVALID CHANNEL NO, ' 

564 1 
4049 
4420 
4 3'IS 
414E 
4E45 
4020 
4E4F 
2F20 

« 

02EFR 2135 OKNESS DNZS OkOK IF NOT O, C'O TO CKOl. 

02F0ft 4300 LH R12,0H3TA LOAD R12 HITH CHAN STATUS 

02P0R 

02F4R 4300 B STAOHK 00 TO STACHP 

0.32ER 

* 

02F3R O'-'SO OKOL OHI R3. NOCHAN OONr CHAN NO WITH NO CHAfi 

OOU'-. 

02P0R 4S3'0 E^NP’ RCSICl IF NC<T F'LiJ'3. C'O TCi RCf TCL 

0 32 SR 

OSC'i.iR t 12C' INVC'TA SVC 2.ERP.i'f'<T PRINT "INVAI ID DATA’ 
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PAGE 


0304R 


03i:>oR 
030AR 
030il R 


0323R 
0326R 
O 33 AR 


i'2ER 

03 33 R 

03 I-Vj.R 
033>'R 

i.l 3 3L' R 
i.>3.3£ R 
034oR 

034 4R 

0 343R 

034lR 
0 34ER 
Oi^.-OR 
Oifi^R 

Cl ^T.-C.R 

(,) 

O 3Gl K 
O C'- CiR 
Cl 3o4R 




INPUT 

F'ROCbSSlNG ROUTINE FOR 

thf 

SENSOR MONI TOR 

02D6R 
E130 

SVC 

3. 0 


EO.J 

CiCiCiCi 






•» 




0007 

UNAVAl DC 

7 



0C> 16 

DC 

'"fy 



5243 

5352 

204E 

4F2F. 

2020 

2C>55 

4E41 

DC 

C RCVR 

NO 

UNAVAILABLE 


5341 
494 C 
4142 
4134 5 


4SC C> 

* 

« 

•» 

RCSTCK 

LH 

RECEIVER STATU 

R12,CHSTA 

02F 2R 
49CCI 


CH 

Rl2.NCHSTA 

OCii.iC'F 

43:3C’ 


BE 

C> ENT 

043 3R 

4SDCI 

•* 

STACHt 

LH 

R13,NCHSTA 

cT32CiR 

CS41 


LHI 

R4,NOCHANCRI) 

OCiC'3 
0S51 


LHR 

R5. R1 

CC 154 


SLHL 

R5.-1(R4) 

FFFF 

9051 

NxTCH 

SRI .S 

R5, 1 

OD-i 1 


SHR 

R4, R1 

4 3:30 


B2 

F'R TNF.c- 

04 SC R 

C S'''4 


LHI 

R','|» — 1 < R4 } 

FFFF 

4C>.''. 


MH 

RS.SIX 

C'lSBoR 

CIS75 


LHR 

R7, R5 

04 7D 


NHR 

R7, R1 3 

j*'-' 


EZS 

RSTCHA 

DlEO 


LM 

R14,ON 

04 1 -R 
CSBO 


LHI 

R11, SE T 

C>C>4Ci 

2 ::05 


BS 

SETRST 

DlEO 

RSTCHA 

LM 

R14,OFF 

041AR 

CSBO 


LHI 

Rll, RS T 

CicL'c' 

d:b--' 

SETRST 

S- T B 

Rll, Rc VR 1 ( R -') 


RUU T IRR. 

LOAD R12 WITH CHAN STATU3 
COf'iP CH£:TA WITH NCH3TA 
IF 0, SKIP UPDATE 

LOAD R13 with NXT CHAN STATUS 

LOAD R4 WITH NO CH + 1 

LOAD R5 WITH 1 

SHFT R5 LET BY NO. CH 

SHFT R5 ROT BY 1 BIT POSITION 
SUBTRACT 1 FRON CH NO 
IF Oj GU TU F’RTMEc’ 

LOAD R9 WITH NO. CH - 1 

flULT R9 BY fr 

LOAD R7 WITH SET BIT 
ISOLATE STATUS BIT 
IF CL GU TO RSTLHA 
LOAD RCVR STATUS IN ASCII 

LOAD Rll WITH FCT CODE 

GO TU SETR'i'T 

LOAD RCVR STATUS IN ASCII 
LOAD Rll WITH FCT CODF 
STCiRr FCI CODE IN PEE ILI 
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PAC-E 


- 

INPUT 

PROCEEDS I HI 

3 RUL 

036SR 

026 OR 
Elis 


SVC 

0 36C R 

0260R 


lh 

O -i7uR 

0262R 
2136 


BN 2: 

0372R 

DOES 


STM 

0376R 

03F4R 

0SA7 


LHR 

03 7SR 

4 3 (TO 


B 

U K 

OSAijR 
C 4 :iO 

COmPBT 

NHI 


FFOO 

C9:=:0 


CHI 

03S4R 

AO'OO 

21 36 


BN 2- 

O 

DlEO 


LM 

03SAR 

(J41ER 
Dot--' 


STM 

0 SSER 

UoF 4R 
2'1'05 


E:S 

C) SS'JiR 

DlEO 

I LEG 

LM 

<.'S'’'4R 

042'"'R 
DTlE'T 


STM 


03F4R 

CSAO 

CONTCL 

LHI 

os;si; R 

FFFF 
OB A 7 


SHR 

O R 

0'TA5 


NHR 

03A<jR 

C-'Z-yO 

SETBIT 

LHI 

O 3A4R’ 

FFFF 

OBSS 


SHR 

OSASR 

04CS 


NHR 

0 SASR 

06i:A 


OHR 

0'2'AAR 

4 2:00 


e 

03AFR 

0-2: i:il f: 

0*.>06 

NLfriecH 

DC 

OSB'.iR 


S I X 

DC 

0 ;:B 2R 

00'.^ 7 

* 

RC V:£.TM 

DC 

0 3B‘( R 

Oo2F 


DC 

OSBV-.R 

434S 


DC 

0 - COR 

414E 

4E45 

4C20 

2020 

2020 


DC 


2031 
2020 
2<j20 

2032 
2<j2'j 
2< >2<;i 

2'.> -• j- 
2 '> 2 <;) 


1)RCVR1(R'?1 SET OR REi'ET RCVR 

Rff RL VR1+2 ( RV 1 LHEl'K STATU'r. 

COr'iPBT IF NOT 0, GO TO COriEBT 


SETBIT 


RS.X-AOOO 


LOATJ RIO NITH STATUS BIT 
GO TO SETBIT 

DELETE RIGHT BYTE FROh RS 

LOfiF'ARE STATUS WITH X ACiOO 

IF NUT Oi GO TO ILEO 
LOAD RCVR STATUS IN ASCII 


LfT R14, DU LOAD RCVR STATUS IN ASCII 

STH R14, RC:VSTA+2(R9) STORE RCVR STATUS IN HESS 


CONTCL 
R14,ILL 


BRANCH TO CONTCt. 

LOAD RCVR STATUS IN ASCII 


R14,RCVSTA+2(R9> STORE RCVR STATUS IN HESS 

RlO. X FFFF LOAD RlO WITH AL(. I S 

RlOiR7 COHFlEhENT C'IT 

RIO,R5 AND WITH SET BIT 

RS.X FFFF LOAD RS WITH ALL IS 

RS.R5 COHPLEHENT SET BIT 

R12,RS REMOVE BIT FROM CHSTA 

R12,RiO ADD BIT TO CHSTA 

NXTCH GO TO NXTCH 

NOCHAN NUMBER OF CHANNELS 


7 

4t 

C'channfl 
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Input processing rout inf. for thf sensor monitor set 

2020 DC C" 4 5 6 

2034 

202 »;> 

202 ».'> 

203';> 



2020 

2020 

2036 

2020 





0SE4R 

t.i* jO 7 

RCVST2 

DU: 

7 


0-'.;>toR 

002E 


DC 

46 


OSEsR 

53^-4 


DC 

C STATUS - 



4154 






5553 






2020 

2020 





03F2R 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

RCVSTA 

DC 

c 


0404R 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

•» 

DC 

c 


04 16R 

204F 
4E20 

ON 

DC 

C ON • 


«:)41AR 

4F46 

4620 

Of-F 

DC 

C OFF 


<->41 E R 

2044 

DU 

DC 

C DU 



552* * 





042.'R 

4--V4i_ 

III 

DC 

C ILL 



4L 2*'^ 

« 




<.i42<;.R 


PRTfirs 

ECU 

* 


042':R 

40*.'0 
0324R 


STH 

R12,CHSTA 

STORE CH:.TR 

042AR 

40C*!> 

033*:»h: 


STH 

R12,NCHSTA 

make NCHASTA = CHSTA 

042FR 

0o33 

CKCONT 

LHR 

R;3, R 3 

CHECK IF START TASl MESS 

<,>4 S'.*P' 

21 33 


DNZS 

CLFNT 

IF NOT/ GO TO Cf.FNT 

0432R 

El 30 

ENDJOD; 

■:.VC 

3, 0 

ECU 


0f'»0(,'i 

« 




04 3-'; R 

00 2 

Cl FNT 

LHR 

R s R ' 

C HFl ^ I F EN TRI 

04 j'-i R 



DZS 

Efiri-JUL 

IF NUf G'j TO ENDJOD 
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045AR 

043£ft 

0442P 

044tR 

044AR 

044FR 

0452R 

0454R 

045''iR 

045CR 

04c-<:'R 

0462R 

0466R 

04frAR 

046ER 

0472R 

0494R 

049SR 

049AR 

049CR 

04A0R 

04A4R 

04A£;R 

04AAR 


INPUT 

pKUCE3r*lN0 ROUTINE FOR THF ’6EN' 





6620 

004ER 

CONTIN 

RTL 

R >'j InFU 

6640 

004ER 


RTL 

R4.INPQ 

66S<:» 

004ER 


RTL 

R5iINPO 

4340 

0452R 


EFC 

4.LDDATA 

E 12<:) 
02C4R 


SVC 

2.ERRLST 

E i 30 
0000 


SVC 

3. 0 

0362 

LDCiATA 

LHR 

R6. R > 

CS7S 

FFFF 


LHI 

R 7 / “• 1 t K2‘) 

£&*60 


Rl L 

R6j 6 

DSB7 

OOOOF 


LB 

Rll. ADMTAB(R7) 

OSB£: 


LHR 

Rl 1, Rl 1 

4230 

0494R 


BN 2 

LC:TNI 0 

61 10 
0<;»0<I>F 

ERRl HA 


R1. INC TSE 

611 <;» 
OOOOF 


AHM 

R1. I NC'T SI 

E 1 30 
00C>0 


SVC 

3i 0 


INTEUF 

* 

D:3 

AESZE 


* FIND 

AODRES 

S IN ADMIN LOO 

oo<:)OF 

LCTNLO 

LHI 

RZ2. (?ADfiSZ 

27B1 


SIS 

Rll. 1 

OCAC 


MHR 

R1 f R1 2 

CABiO 

00'Y<'»F 


AHI 

Rll. ACTADM 


;uR hUN I TOR SE r 
INPUT ID AND DATA 
INPUT T IMF (HRS MIN) 

INPUT TIME (SEC h. 120TH S) 

IF LI'ST ENTRVy GO TO LDDATA 
PRINT "NO LIST ENTRY" 

EOJ 

LOAD R6 WITH ID DATA 
LOAD R7 WITH CH NO -1 

CUf'lC'lNE CH t< ID IN R7 

LOAD Rll WITH SENSOR NUMBER 

SET FLAGS 

IF NOT 0. 00 TO LCTNl 0 
INLR lTR 
INCR CTR 
EOJ 


LOAD R12 WITH RECORD SIZE 

SUBTRACT 1 FROM SENSOR NUMBER 
MULT SENSOR NO BY SIZE 
ADD ADDR OF ADMIN LOO 


* ROUTINE TO DETERMINE IF DATA IS TO BE OUTPUT 

♦ TO THE TEXAS INSTRUMENTS THERMAL RECORDER 


* 


D39B 

Cx'xJiOF 

RDROUT LB 

Ry< (2RFL NU (Rll) 

C'r790 
0001 

CH I 

R9. 1 

21:3:3 

BNFS 

UPDATE 

41EO 
LtOOt.YF 

BAL 

LINKl.TEXAS 


LOAD RELURiJER NUME'ER 

IS DATA TO BE OUTPUT TO RECORDER 1 

IF NOT. CONTINUE ON THRU INP 
IF SO. 00 TO THERMAL RECORDER RULO 


•» 

* 

* 

* 
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— INPUT PROCtSSING RUUTlNf^ FuR THE -SENGOR NGNITOR SET 

* UPDATE ADMIN LOG EXTENSION ?/ INCR ACTIV GTR 

* 


04AER 

404E-: 

OOOOF 

UPDATE 

STH 

R4, (iLTMACIRl 1 ) 

STORE TIMF (HR «< MIN) 

04E;2R 

405E 

OOOOF 


STh 

R5. iai.TMA2(Rl 1 ) 

STORE TIME CSEG 120TH 

04BGR 

61 IE: 
OOOOF 


AHM 

Rl.eNGAGTlRl1) 

INGR AGTIV GTR(SINGE ERA 

04DAR 

9466 


EXBR 

R6. R6 

SHIFT DATA TO RIGHT BYTE 

04E;CR 

C460 
OOF F 


NHI 

R6i '255 

REMOVE 1ST BYTE OF R6 

04i:0R 

DSSE: 

OOOOF 


LB 

R9. (2SNSTP 1 R1 1 ) 

LOAD R9 WITH SLU 

04C4R 

9192 


SLLS 

R9. 2 

MULT BY 4 

04 GSR 

DSS9 

OOOOF 


LB 

R";: 1 T Y r'E ( R"4 f 

LOAD R.S WITH CLASS 

04GhR 

09S1 


CHR 

RS, Rl 

IF CLASS IS NOT 1,SKIP 

04CC R 

4 2 SO 
04ri2R 


BN 2 

NLIGHGE 


04EI0R 

0S'60 


LHR 

R6< RO 


04D2R 

i::AS:4 

FFFE 

NQFHGE 

AH I 

R:3, -2(R:S) 

LOAD RS WITH 2 X GLASS 

04DSR 

4i£:S;? 

0516R 


LH 

R:i:i T £:lAEiR ( R:!: ) 

LOATi R:S WITH SW ADE'R 

04DAR 


iL 

BR 

RS 

•GO T ij S W A T' Cl R F 'i '3 

04 DOR 

C960 

0<;>SF 

W 

LDCLS 

GH I 

R6, 6S 

COMPARE DATA WITH 63 

04E0R 

2:S.'S9 


E:7S 

STAGT 

IF 63, *30 TO STACT 

04E2R 

C940 

00S9 


GHI 

R6, 57 

•SOMPARF DATA WITH 5 7 

04E6R 

4 2 ■70 
0502R 


BF' 

BADDhT 

IF GTR 57, GO TO BAT'D AT 

04EAR 

G'96Ci 

007:4 


GHI 

R6, 52 

CGiMF’ DATA WITH 52 

04EFR 

4210 
0502R 


Bf'l 

BAT'D AT 

IF LT 52, GO TO BADDAT 

04F2R 

D26E: 

OO'^'^iF 

STACr 

STB 

R6-I (*Li7E:k < R 1 1 ) 

STORE DATA 

04F6R 

61 10 
OOOOF 

CNTACT 

AHM 

Rl.AGGTSE 

INi-R GTR 

04FAR 

61 1 0 

OOOOF 


AT in 

Rl, A'GGTSI 

IN'_R L TR 

04FER 

47:E*0 

051Ar-: 

•» 

B 

GALGAS 


05(!>2R 

C V'z'O 

* 

BADDhT 

LHI 

R:::# X ' ' 

LOAD RS WITH DATA BIT 


OO'SO 





05OSR 

02:4 f: 
04F4R 


STB 

R:E:, @i GBR(R11) 

STORE IN DATA AREA 

05>;>AP 

61 1 <;> 
OOfI'.'iF 


ATiM 

Rl , WDGTSE 

in'-R i.tr 

OT''.'En’ 

1 1 0 
00'.i> 'F 


AHtI 

Rl, HDi; TSI 

IN'IR i:TR 

Of- 1 2K 

4 l-O'.' 


B 

•: F'j TA'S r 

•3i3 T'j i; NT AFT 





r 


- 

INPUT 

PROCESS 1NG ROUT INE FCiR 

THE. SENSOR MONITOR SET PAGE 10 


04F6R 





0516R 

04FSR 

TELADR 

DC 

CNTACT 


051 SR 

04Di:R 


DC 

LDCLS 




1r 

* CALL 

SUBROUTINE TO 

CONVERT SENSOR DATA TO ASCII 



* AND 1 

PLACE 

IN AN INTERIn BUFFER 

051AR 

40 EO 

1 r 

CAI-CAS 

STH 

R11.SNS 

;AD1 STORF ADDR OF SENSOR DATA 


052'7R 





051ER 

41E0 

TC 

B AI¬ 

LINKl,C 

ONASC CAI.L CONV TO ASCII ROUTINE 


OOOOF 





052/R 


SNSAD1 

DS 


ADDR OF SENSOR DATA 

0524R 

0472R 


DC 

INTBUF 

ADDR OF INTERIM BUFFER 

052<;.R 

4300 


B 

CRTOUT 

E'RANLH TU CRTUUT 


OOOOF 





052AR 



END 
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RU'JTINF- F'jR rEXA*:- IN'r-fRUfiKNTb THERFiAt. RElUROEk RAGE 1 

■it- 

•if-it-if-4 ^4 *5<-'1--Jt-^-if ■!♦-» St--it-ij-Si-'S'St 


■if 






■if 






■»■ 

■if^if-jf-a-'if 

■a ■» sf ^ 

-a 

■a 

a-aa 

■if 

-if 

-a- 

■a -a 

a a 

a a 

■tf 

4 

■a 

■a -a 

■a a 

a 

•4- 

-a- 

■a-4^ 

■a 

■a a 

aaa 

■if 

•4 


■a if 

aaa-aa 

a 

■if 

■a 

> 

■a -a 

a a 

a a 

■if 



■a -a 

a a 

aaa 

^f 






•a 







'.''."ii'-'R 


O^.^V‘'.’p' 
i_* O K 

04F'-.R 

00C>4R 40‘*<X 
otM:):'R 

^J 'J' J ■-' K *4' j *'' i .' 

Oovj^R 

OOX-fK DiAC- 
OoOOF 

001 OR 40AO 
0"'',*<!;R 

001 4R 

05f:»0R 

OOlRR ORCA 
00 1AR 0200 
OOlL'R D :: ''r; 

OOC'OF 

0f)J:X'R '-'1 '''2 
. R £• j 

O-.O . R 4 :-0 
0 5 i C R 


-Cf -it 4 -Jf -if ^ -f -f SI- ^ ^ -f 'f -if -if '4- -f > -* -4 Sf ^ -^f -rf- ^ -if -^f -3- 


-if 

ERTKi 7(£<h::. KGR'RLr> LA'-TBr 
tiNT R V T£ ^R'j*Ni 

£ X T KN T t F E ■ vj!' - T r'tAE ■ .T KiA ' 

£ < T Rf'^ 2 El' i i- Tr ; c-imN'.'i 
EXTR'N RF'Tn; r'L I N' 


-a- 

'f 

“*♦ WRI riEO And DEFODOEO Bv rich MARtlf'i-J 

-a- 

■a 

^ THI':- RUUTINK LUADE- 'i-EOOENL 1 Ao C-Uhr'ER’E VJITh DATA 

* t'iHiCh VHuL DE OL'TRUT TO A TmERHAi. RrCC‘RD£R Dv ANOTHER 

* TA'i-K A r-R£CIf lEO TlHr AFTER A DEVICE AvAIlARlF :'-IONmI. 

I'E RFC EIVEO Fn.Ui‘'i THE TI ThERHAi. REluROER 

■4- 

* IN THIS VERSION; ThF CONFUTER IS The CHARACTER GENERATOR 
-a- 

TEXAS Ei.’“J ■> 


STn RO; TAB' 1 1 2 

STh R4. rAF-::6 


ST H R-l'; T AD'- i-R 
LR R1 *,V ^r'ENNU \Rl i ) 

STH RlO; TAt^-SS 


S.TH 

Rll, FAB-i-O 

LHR 

R1 2 < ft 10 

NOr-R 

L& 

ftV, (»5.N-£.rF (ftl 1 ) 

■fl.) t. 

ft'--, 2 

LP: 

ft'rv T I F t ( ft - > 

t'H 

ftt. TAft-10 
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ROUTINE FOR Tt* XA':- iN-'TRuNtNT'? THh-Rf^iAt- Rh.LUROER PAuE 


002AR 

4230 

00-i'An 

E:FC 

3. DETECT 

002Eft 

4980 

OSIER 

CH 

ftS. TAr-:-3 

00i:2R 

43:20 

0l2Eft 

EEC 

3.CLASFY 

OO j^oR 

4300 

EFL 

0. EXITl 


01 Deft 

■» F'Ri:ii: £3 -2 I ng 

OF A DETECTION SENSOft' 





00 2 A ft 

i2:2:2B 

DETEiIT LHI 

ftS. eLTNAClfti 1) 


000<l>r 



00 22 ft 

4898 

0000 

LH 

R 0 ( Ro ) 

0042ft 

4090 

04FoR 

STH 

fty,TAE-43 

0u46R 

4393 

0002 

LH 

Ry» 21 Ry ) 

004Aft 

40'-‘‘0 

04 F8R 

STh 

fty. TAE-4o 

004Eft 

4840 

0502R 

LH 

ft4,TAB-36 

0052R 

435^;» 

LH 

R5, TAB-34 


0504ft' 



005'2ft 

404C: 

00 i:i: ft 

STH 

ft4, (^'-TriAClftl 1 ) 

OU--'AR 

405B 

00<;i0r 

STh 

ft5. TflA'2 t ft i 1 > 

005c ft 

C33C: 

0*5 5 2'ft 

LHI 

ft'Se *JL TKiAC ( R11 ) 

0062R 

00*00 

LH 

ft9,OlftS) 

R 

4090 

04FCR 

STh 

R9, TAr-:-42 


0002 

LH 

R'-ft 2 ( R3 ) 

Ek 

4 0 9 ‘.'J 

STH 

R9, TAB-40 


<!)4FER 

•* ONE NINUTE 

AC TIVA TI On C Or-iFARF ft'OoT I NR 





,.. ■. ft 

/■ 11 

XHR 

ft 11 ft' 1 

/ r- 

f'1 

Lft 

ft3, TAD-43'.ft 1 ) 


. -FF .;.ft 




r • 1 

L 

R9, TAE:-42 (ftl ) 


1 ' •-* r h' 

SHR 

ft 9, ft 3 



i2H 

ft'9, TAB-12 







E:F C. 

2, CKhJNS 



CH 

ft'-'ft TAB-10 



Ef-FS 

2, 4 



3ft 1.3 

Re., 4 



EFC 

0. ZROl '■"T 
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ROUTINE hUR TEXA'i* IN’i*TRUf'iENTo fHFKr'iHl- RELURDtR 


0092K 

261 1 


A13 

Rl. 1 

00 -’'hR 

0321 

04£oR 


LE; 

Ro, TAE-4;5(R1 ) 

O'j y^JR 

D i:’-' 1 
04FCR 


LB 

R9, TAF;-42(R1 ) 

OiJl'r^OR 

4''''£0 
i;)51 AR 


CH 

R.3, TAE-I4 

UOhOK 

4 


EFFA 


OOA '-R 

4 j-Ol* 
OOEOR 


EFl 

<0/ ZR'OlOO 

OOA'jR 

42V0 

0^. 1 AR 


CH 

R9, TAF;^12 

UOAhR 

4,:-2;0 

OOD^jR 


EFC 

3. CK 5EC3 

OOARR 

j'OO 

OoEoR 


E'Fl 0, ZkOlGO 

ON NlNOTES ROOT INF 

00EI2R 

26 1 i 

CKf'i I R'3 

AT 3 

Rl, 1 

U0E'4R 

D^'-Sl 

04r oR 


LE 

R;3. TAE-4A(Ri ) 

OOB'rn 

Di'^1 

04FCR 


LE 

R9C TAE-42(Ri > 

00 E'il R 

0£ 


ShR 

R9< Re’ 

(JOC'ER 

4990 
il)51 AR 


CH 

R9,TAE-X2 

R 

4330 

OOEoR 


EFC 

3,INCLOO 

OOl oR 

4 9 30 

051 uR 


CH 

R9, tab-10 

U'-'CmR 

4 I''-* -* 


EFF3 

3i 3 

0«.'>CfI R 

230h 


EFFS 

0, 10 

K rs 

24 O'-"' 

LHEC^' 

LIS 

CtN '3£ 

RO, £•-■' 

CON03 ROUTINE 

(.)».) 

261 1 

CkAEl'A 

AI 1 - 

Rl, 1 

Ct^R 

D3o 1 

04F 6R' 


L P: 

RC, TAE-43(R1) 

<’>>OEi/j R 

DA'-1 
04FCR 


LE 

R9, TAE-42(Rl > 

OODAR 

09o9 


CHR 

R3, R'’' 

OODCR 

21 25 


ETF3 

2, 5 

OODER 

2i:>;il 

EFE3 

* AOTIVATION 

* 

0, 1 

LCiiS OFOATE ROCiTINE 

UOEuR 

0 71 1 

ZROLijO’ 

XHR 

R 1 ; R 1 

00£;'R 

021A 
0466R 


STE 

Rl» TARLF+o50 ( R 1 U) 

0E)£/i.R 

031A 
0466R 

INL LOij 

LE 

R 1 , TAELP+/-.50 (R 1 0 ) 

OOe. AR 

4910 
052 4R 


CH 

Rl, TAE-2 

ij'.iERR 

21 .:2 


ETF3 

2, 2 

U'.^r ijr! 

2ol 1 


AI'3 

Rl, 1 

OOr 2T-, 

02 1 A 
046oR 


3TE. 

Rli rAGL F,-r(j.SO V R 10 











ROUTINE FOR TEXAS INS TRiJf'iFNTS THERmAi RFOOiRDER PAO’E 4 


00F6R 

4'■'10 

051 lR 


OH 

Rl. TAB-10 

OOFAR 

2 1 i.5 


ETFS 

«• * «* 

O'.'r L R 

DSSO 

022SR 


LB 

RS,TAElF+71 

010<OR 

4 'SCO 

0120R 


BFC 

0,STORE 

01 04R 

4210 

051ER 


OH 

Rl,TAE-S 

01 OSR 

2124 


ETFS 

S. 4 

01 i'lAR 

DSSO 

0225iR 


LE 

TATiLK+To 

01 uER 

2S02 


EFFS 

Oi 9 

Oil OR 

4’‘^10 
0520R 


LH 

Rl, rAC.‘-6 

01 1 4R 

21 S4 


ETFS 

4 

Oil 6R 

D:SSO 

02 >7R 


LE 

RS,TABlR-75 

011AR 

2 -> i- 


EFFS 

Oi s 

<j 1 1 OR 

DSSO 

022 2 R 


LE 

RS,TARUE+77 

01 2 OR 

4S'''0 

00*0*S'F 

T Of\r. 

LH 

RViRRTR 

Ol 24R 

0A20 


AHR 

R9i Rl2 

0126R 

D2S2 


S TE 

RSi 0 ( R91 


012AR 4S00 E'FC' OiEXITl 

01 06 R 

♦ PROCESSING OF A CLASSIFICATION SENSOR 
•» 


012ER 

.2466 

olasfy exer 

R6, R6 

OlSOR 

0460 
OOF F 

NHI 

R6,255 

01 S4R 

4260 

0500R 

OH 

R6-, TAFi~26 

OISSR 

21 'S5 

ETFS 

3, 5 

OlSAR 

lSSC> 

01 EAR 

LHI 

RS, TAELF+14 

OlSfcR 

2 so 7 

EFFS 

0, 7 

0140R 

20.S6 

ETES 

3, 6 

0142R 

4'.'■'60 
050c R 

OH 

R6,TAE-24 

01 46R 

2 1 35 

ETFS 

"l C| 

01 4:SR 

css<;) 

OT'OoR 

LHI 

RiS, TAE'LE-r42 

014CR 

2307 

EFFS 

0, 7 

014ER 

2 >54 

EFES 

5, 4 

01 50R 

4'2 60 

051 OR 

OH 

R6, TAB-22 

0154R 

21 S5 

ETFS 

3, 5 

01 56R 

CoS'.’i 

01 D^: h 

LHI 

RS, TAELE+0 

(.> 1 5AR 

j S'.V' 

Err S 

0, 7 

01 5i: R 

7 O :■ 7 

El E::. 

S, 7 

0 1 " F K 


LH 

Ro, TAB-20 


00 ! SK 
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PrtL-E 


— ROUTINE FOR TEXAO INE'TRUf'iENTi- THERnAI. REL ORDER 
01U2R 2104 BTFS 3.4 

0164R 0330 LHI R3. TABlF+23i 

01F3R 

0133R 2309 EiFF3 0. 9 

OloAR 4960 CH R6. TAP:-13 

0514R 

016ER 2134 BTFS 3.4 

0170R C330 LHI R'3. TAF-LE+23' 

01F3R 

0174R 2303 BFFS 0,3 

0176R CSt'O LHI R3. TAF'LE+Sl- 

0214R 

■» CHARACTER 7 E^ijFrER TRAN'r'F'Uc-1 T I UN RUijTINF 
•» 


01 7 An 

24 DC' 

LI3 

RIO, 5 

01 7CR 

40 DO 
OOOOF 

STH 

Rl3!. Ti-F.'OF'R 

OlSOR 

40D0 

OCOAR 

STH 

R1 3. TAP-23 

0134R 

DOOO 

04D6R 

STN 

RO,TAB-30 

01:33R 

41 10 
OOO'OF 

6Al 

R1 , r'L INK 

013i: F: 

D100 
04D6R 

LM 

RO,TAP-30 

0190R 

43E0 

0122R 

LH 

R14,RFTR 

0194R 

24D7 

LIO 

R13. 7 

0196R 

2631' 

AI3 

R3, 13 

0193R 

OAEi: 

AHR 

» DATA TRAfi; 

R14.R12 

FER RUIJTINE 

019AR 

D373 

OOCiO 

NXLINE LP 

R 7, U (Ri ') 

019ER 

D27E 

0000 

STC 

R 7. 0 ( R14 ) 

01A2R 

C9E0 

041 C.R 

CHI 

R14, TAPLE-r570 

01A6R 

236 '*^ 

BFF3 

3. 9 

01 A;3R 

2123 

C-!TF3 

2. 3 

01 AAR 

CAF.i;) 

0(I>C0 

AH I 

R14, 30 

01AF R 

2 732 

313 

RS, 2 

01 E’>!'R 

27D1 

313 

R13, 1 

oieoR 

42i.O 

019AR 

PTl 

3, NXLINE 

01E;6R 

2303; 

BFF '3 

0, 3 

01E:3R 

C3E0 

0236R 

LHI 

R14, TABlE+90 

OlECR 

OAEC 

AHF 

R14,R12 

OlEER 

2 732 

31 '3 

R3, 2 

01 COR 

27D1 

313 

R13, 1 

OlL.R 

42 30 

01 AR 

BTi. 

3, NXLINE 

O 1 *_ 'j- n 

0 70'j 

XHF 

R- >, Ro 

O 1 1- •; n 

4 j 

3TH 

RO, TAB-23. 
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— Routine, for tejcas iNSTftur'iENT'z- theri^ihi. RHCGRfJER 

01CCR 24DG LIS R13. 3 

OICER 40D0 STH R13. TSKoPR 

017ER 

01D2R 4110 EAl. R1. F'L INK 

OISAR 

* N0Rr'’iAl- EXIT ROUT INF 

* 

01D6R 0100 EXITl LN RO. TAPLF+730 

0406R 

OlEiAR OOOt E'R LI NK, 1 

-» 

* TABULAR INDfX OP DEPlNETi 
CONSTANTS AND STORAGE AREA 

* 

01OCR TABLE EOU * 

OlCiCR OOlF DC 31.04. 04. 04. 04. 04, 04, 30, 1 7 

0004 
0004 
0004 
0004 
E)004 
oo <;>4 
001 £ 

00 1 1 

OlEFR 001 1 DC 17, 30, 16, 16, 16, 04, lO, 17,17 

001 £ 

0010 
OC) 1 0 
00 1 <;> 

0004 
OOOA 
001 1 
001 1 

0200R OOlF DC 31, 17, 17, 17, 17, 17, 21,21,21 

00 11 
001 1 
001 1 
0011 
001 1 
0015 
0015 
0015 

0212R OOOA DC 10,04,21,14,04,14,21,04,04 

0004 
001 G 
OOoE 
OOi-M 
OOOE 
001 5 
0004 
00<1»4 

02 '4R OOx'h I'C 10, 21, 31,00, 00, OO, 0'.>, <.>C>, 'Ovi 

00 1 5 
001F 
0<jC'0 

oo<;>o 80 



~ ROUTiNf! FOR TEXAS INS-TRUf'iFNTS THERMAI RECORHER PAOE 7 

0000 
0000 
0000 
0000 

0236R DS 72t. 

050CR 0035 DC 53.54,55,56,57,5S,X'SS' 

0056 

0037 

0033 

0039 

003A 

0059 

051AR 0000 DC 00,01,02,03,04,05,06 

0001 
0002 
0003 
0004 
0005 


0006 


0000 

RO 

ECU 

0 

0001 

R1 

ECU 

1 

0002 

R2 

ECU 

■ 7 / 

0003 

R3 

ECU 

6 

oo<;>4 

R4 

ECU 

4 

0005 

R5 

ECU 

c 


R 6 

ECiJ 


O'.x.) 7 

R7 

£UU 

7 

oo<;)3 

R3 

ECU 

3 

000 v 

R9 

EC'iJ 

9 

OOOA 

R 10 

ECU 

10 

0>50B 

R11 

ECU 

1 1 

OOOC’ 

R12 

£0U 

12 

00(5 Ci 

R 1 5 

ECIJ 

13 

OOOE 

R14 

ECiJ 

14 

(.■>0(5F 

R15 

ECU 

15 

OOOE 

LI NCI 

ECU 

14 

(:>5<:)AR 

TEX RIJN 

ECU 

TAFl E-i-314 

04l'::R 

LASTBF 

EC'J 

TABLF+570 

0236R 

RORBUF 

ECU 

TAPLE-rCO 

(5526R 

TAB 

ECU 

*-2 

0523R 


END 
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TASK 4 

OPERATOR COMMAND TASK 

- OPERATOR COr'iriANn PROORAKiS FOR THF SENIOR MONITOR SET PAGE 1 

* OPERATOR CONTROL COMMANDS OVERl AY AREA 

« 

* REWRITTEN AND DEDUGGED BY ; 

* RICH MARTINO JOE KARAkOWSKI 

* 

* 

•» OPERATOR COMMANDS TASK CONTROL BLOCK 




OOOOk 



ENTRY 

OVERI Y.OVERLE 


OOOCiR 



ENTRY 

TASK4,cnn 


OOOOR 


TASK4 

DS 

s 

♦UNUSED 

ooC'cm-'; 


ADRS 

DS 

2 

♦ADDRESS INPUT SLOT 

000A R 



DS 

■y 

♦UNUSED 

OO'OA’K' 



DS 

■y 

♦UNUSED TELL BFR 

0<j0t- Ia 

04C6 


DO 

X ■ C>4C 6 

♦LU 00—DISC history FILE 

OO1 Of\' 

C>0 1 0 


DC 

X 10- 

♦LU C>1—ALERT CRT 

0012K' 

0000 


DC: 

0 

LU 2—UNUSED 

001 -fR 

0062 


DC 

X 62 

♦LCI C>S—LINE PRINTER 

0>;i 1 <::.R 

0 1 C <!• 


DC 

X • 1C6 

♦LU 04—DISC ADNIN FILF 

001 ;r:R 

02CG 


DC 

X •• 2C:<:. ■ 

♦ LCI C)5—DISC i’iVERlAY FILE 

OOl AR 

0C> 1 


DC: 

X • 1:3 - 

♦LU 6 HSPTR 

00 ICR 

03 LG 


DC: 

X :-!C:6 • 

♦LU 07—TPL history FILE 

001 r R 

L>OC 6 


DC 

X-C6 

♦ LCI C>S—resident SOFTl'/AF.E 

0020R 

000*0 

OOjOO 


DC 

Cl 0 

♦UNUSED LUS 

0024R 

0000 

OOC>Cj 

0C>00 

000<I> 


DC: 

0. 0, 0. 0. 0 


002RR 


« 

DS 

3'2 

♦ OR SAVE 



* 

♦TASK 4 
* 

PRuGRAM 


004ER 


« 

CMD 

EQU 

* 


OOOE 


R14 

EC'iJ 

14 


C>CiCiF 


R15 

EC'iJ 

15 


004ER 

4c:£0 

OOC»SR 


LH 

R14,ADRS 


0052R 

4:SEE 

oooo 


LH 

R14,0(R14) 

LOAD BUFF ADRS INTO R14 



* R14 — 

-TTY BUFFER 




* R15— 

-RETURN 

ADDRESS REOJf 

TER 

0C>5<:.R 

41FO 

005ER 


BAL 

R15,OVERLY 


005AR 

E 1 SO 
0000 


SVC 

3, 0 


005ER 


OVERLY 

Do 

X 1200 


1 2T.CIR 


OVERLE 

E'.'iJ 



1 Z'Z'ER 



END 
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TASK 5 

COMMANDS DIRECTORY TASK 

— COnnANDS El I RECTORY FOR THE SENSOR NONITuR i-E T PAGE 1 

^ CONf'iANT.iS DIRECTORY ROUTINE 

^ RFiiR IT TEN AND DEBUGGED BY 

* RICH MARTINO JOE KARAkOWSKI 

■M* 

* 


0C)0’.>R 



EXTRr-J 

A1 OF LG 


OOOt^K 



EXTRN 

OVERl Yi UVERt-E 





EXTRN 

T4STAT 


000<jR 



ENTRY 

rIMCOh 


r^oo^jR 



ENTRY 

SRU. SRUTE: 




■w 

* COMMANDS directory TASK 

CON TkOL BLOiCf. 

ooi;i<.>K 


TT 

SRUTB 

DS 

C* 

UNUSED 

OO^'iJrR 



DC 

0 

PARAMETER 

0*:)0AR 



DS 

y 

UNUSED 

0 <J><.>C R 

OSBER 


DC; 

TTYBUF 

tell Duffer 

000ER 



DC: 

0 

LU 0 

001 OR 

00<>2 


DC 

2 

LU 1 —ttv 

001 2R 

0000 


DC 

0 


0014R 

0062 


DC: 

X /J.!'- 

LU 3 —LINE printer 

001 c.R 

0062 


DC 

X ■ 62 

LU 4 = LI NF F'RINTER 

0018R 

0<:> 1 ::: 


DC 

X 13- 

LU 5—TAPE 

OC* 1AR 

02il 6 


DC 

X 2i: 6 ■ 

LU 6 —DISC overlay FILE 

001CR 

<1)002 


DC 

2 

LU 7—TTy 

001 ER 

00<>J 


DC 

0$ Oi 0, 0 

LU S-11 


00<!>0 












0C>00 





0026R 

OfjOO 


DC 

0/ 0. 0> 0 

LU 12-15 


0000 






0000 






0(;»o<j 





<])^*2ER 



D'5 

32 

GEN REG SAVE 


83 








PAGE 


004eR 

004ER 

0052R 

0056R 

005AR 

OOSCR 

OOSER 

00t.2R 

(.>>■' 66 R 
UU^'oR 

006 AR 

006.ER 

0072R 

0076R 

007AR 

007ER 

0 <.^C' 2 R' 

00 c!<:.R 

OOSAR 

t><.>oER 

0092R 

(iKjf'tR 

0<.'i9AR 

00-7ER 

00A2R 

i.)«.iA6R 


COf-lMANnS directory for the gehgor monitor set 


« 

* 

* 

* 

■It COMMANDS DIRF.CTORY MAIN 

•» 

* 

* 



SftU 

EOjI-I 

•* 

El 10 
0152R 


SVC 

1,DIRRD 

4S00 

0154R 


LH 

STAT,DIRRn+2 

4210 

OOFSR 


BM 

DEVERl 

24E1 


L IS 

ONE, 1 

07CC 


XHR 

ZRU,ZRu 

40C0 

OOOOF 


sth 

ZRO.AKGFLG 

400 0 
OS'BER 


STH 

ZRU,TTyBUF 


TASK5 

EOHJ 

■» 

4S20 
0000 f 


LH 

TS2.T4STAT 

0520 

€''Oi<;>o> 


OL HI 

TS2, X • S0)0)0) ■ 

42SiO) 

OOiFCR 


BNE 

Al.GOR 

40:101 

OSBER 


LH 

TSl, TTyE:UF 

43:S0i 

OCiFCR 


BZ 

Ai.GO'R 

41D*;) 
OO'CAR 

PRMSER 

BAI 

RTN, 'SEARo:H 

40)0:0) 

0:5 BE R 


STH 

Z Ru, T r Y E-UF 

4 '50)0) 
0)OFCR 


B 

ADSOR 

4520 

OSBSR 


CL H 

T:z:2, F’RiJi5Rn+:5 

45:50 

O0)A2R 


BE 

CAL TK4 

4020 

05BSR 


STH 

T'z'Z, F'RiJO’REi+iS 

40)20) 

O570:R 


STH 

TS'2, TASK4-tl4 

E 1 1 0 
oseoR 


SVC 

1, PROiSRP 

4000 

03B2R 


LH 

STAT, PRi;ii5RD-)-2 

4210 
014AR 


BM 

DEVER? 

E 160 

1.) ,-F R 

0ALTK4 

SVO 

6, TAS) 4 

4 55 0) 
l-i'-)c-'5R 


BZ 

TA:K5 


PRiJijiRAM 


READ DIRECTORY INTO BUFFER 
TEST STATUS 


ZERU REU o 
ZERO AJ-iSOR FLAG 


REUUEST STATUS OF TK4 
TE':T IF BiuFT'IhI'JT 

IS- THERE A COimMANEi TO F'ROCE 
IF ZERO CHECK FOR Al.GOR 

ZERO TTy buffer 
GO TO CHEiIK algorithm 
A l REAY IN CORE ?• 

YES, SKIP READ 
SET UP PARAMETER 
BLOCKS 

READ IN PROG 
TEST STATUS 
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- cor'iriANns directory for thf sensor monitor set paoe 

OOAAR £120 TKERR SVC 2.TASRFR 

00B2R 

OOAFR 4300 B TASK5 

0066R 

00B2R 0007 TASKER DC 7,20, C ' THFRF IS A TASK ERR’ 

0014 

2054 

4S45 

5245 

2t>49 

5320 

4120 

5441 

5340 

2045 

5252 


OOCAR 


SEARCH 

ECU 



OOCAR 

4S40 

015eR 


LH 

CT. DIREiJF+2 

LOAD NO. OF ENTR AS COUNT 

OOCER 

9142 


SL( S 

CT. 2 

SL(MULTX2)T0 MAKE COUNT AN ADR 

OODOR 

0 733 


XHR 

DIRO, DIFCi 

RESET DIR POINTER 

00CI2R 

451 2 

NAMSER 

CLH 

TSl,DIRBUF+4<DIPU) CHECK NAME WITH DIRECTORY 


0160R 





OODSR 

4330 
OOF OR 


BE 

FILRBK. 

IF NAME FOUND THEN E'RANCH 

OODAR 

2634 


AIS 

DIRO.4 

INC: R DIR PN TR 

OODCR 

0524 


CL HR 

DIRO.CT 

TEST IF SEARCH IS FINISH 

OODER 

42S0 

0<:>Ei2R 


BL 

NAMSER 

OTHERWI S'E CCiNT 

00E2R 

£ 1 20 
03SER 


svi: 

2.CMERR 

ERROR NAME NOT FOUND 

O.'jE-i.R 

4010 
03AE R 


STH 

TSl,JOE 

PUT BAD CMD IN BUFFER 

O'OEAR 

E1 :'0 
03AAR 


SVC 

2,ERMS 

WRITE OUT CMD 

OOEER 

030D 


BR 

RTN 

RETURN Tu Routine 

OuFOR 


FILRBK 

EOO 

» 


OOF OR 

4323 


LH 

TS2,DIRBUF+6(DiP0) LOAD SECTOR ADR IN TS2 


0162R 





00r4R 

430D 


B 

S! ( R Tn ) 

RETURN TO CALLER 

O'jFSR 

43i:t0 

014AR 

DEVERl 

B 

D£VER:> 


OOF CR 


ALOOR 

ECU 

* 


OOFCR 

45E0 

006.(;>R 


CLH 

ONE, AKOFlO 


C> 10(.>R 

4230 

006<:R 


BNF 

TA:3l 5 


0104R 

E 1 <:.0 
037ER 


SVC: 

6, TASKS 


01 <;>SR 

4230 

OOAAR 


BNZ 

TKFRR 


01 o<: R 

4t.>L 0 
OOFER 


STH 

ZRO, At OF L C’ 

ZERij ALC’ijR I T HM FLAO 

01 lOR 



B 

TASt 5 



0'.i66r' 
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PAGE 


4 


r 


* COnhANnS DIRECTORY FOR THE SENSOR MONITOR SET 

* 


« 

♦ 

* 

* 

* 


TIME COMPACT ROUTINE 

THIS ROUTINE CALLS ThF TIME OF DAY HH;MM;SS 
AND COMPRESSES THE ; 1. E. HHMMSS 

ONE MUST LOAD GEN REG 1(TS1> WITH THE ADR WHERE THF R 
STORED 


0114R 
0114R 

£ 1 20 

TIMCOM ECU 
SVC 

2, RDTIME 

READ CURRENT TIME 

01 1 SR 

01 SC R 
4SA0 

LH 

R101 R D TIHE + 10 


01 1CR 

0146R 

40A1 

STH 

RIO, 4 ( TSl } 

STORE SS IN TN 

0120R 

0004 

4SA0 

LH 

R10 1 ROT I Ht-+4 


0124R 

0140R 
40A1 

STH 

RIO.0(TSl ) 

S:TORE HH IN TN+4 

01 29R 

0000 

4SA0 

LH 

RIO. RDTI HE+<:■ 

/ . H/ 

0 1 2i: R 

0142R 

91 AS: 

SLLS 

R1 (!) 1 '•$ 

SHIFT SO/MO/ 

Or2ER 

4;5n:>;i 

LH 

R11. RDTIME+:5 

/M: / 

0132R 

0144R 

'?OB:f: 

SRI S 

R1 1. :3 

SHIFT SO /OM/ 

0 1 34R 

06AE: 

OHR 

RIO. R11 

OR /MO/+/OM/ 

0136R 

40A1 

STH 

RIO.2(TSl ) 

STORE MM IN TN+2 

01 5AR 

0002 

OSOD 

BR 

RTN 

RETURN 


* 

* 

•* 




* 

* 

D C 

CONSTANTS 

01 SCR 

01 40R 

o<;»oo 

00<j0 

00(j0 

RDTIME 

DC 

8. *+2. 0. 0. 0. 0 

014:SR 


LSTMIN 

DC 

0 

014AR 


DEVER2 

EOU 

« 

014AR 

E 1 20 
0S5ER 


SVC 

2,ERMESS 

014ER 

4S00 

0066R 


B 

TASKS 

0152R 

000'> 

01 t-i: R 

DiRpn 

DC 

X 5C06 ■ . 0, DIRC:UF, DIREND, 0 


^SULT I 




- COKflAND 

f. DIRECrORV FOR THE SENSOR MONITOR SET 


0000 





01 5l R 

CURBOF 

DS 

512 


035ER 

DIRENH 

EOU 

*-l 


0000 

STAT 

EOU 

0 


0001 

TSl 

EOU 

1 


(jij02 

TS2 

EOU 

2 


o<:i«;)3 

R3 

EOU 

.'3 


0 

DIPO 

EOU 

-3 


0004 

CT 

Ei.''U 

4 


0<j05 

R5 

EOO 

5 


0‘!>06 

R6 

EOU 



0007 

R7 

E'-liJ 

7 


0 >2<j8 

R3 

EOU 

:3 


0 C>0 

Al CT 

EOU 



(j'li'jA 

RIO 

EO'U 

10 


0 <^''jB 

CMB 

EOU 

11 


O'jOB 

R11 

EOU 

11 



2 R0 

EO'U 

12 


O'jijD 

RTM 

EOU 

13 



ONF_ 

EOU 

14 


O'jOF 

R15 

EOlU 

15 


035CR 2020 

BLANF 

DC 

X ■ 2020 


0:25ER 0007 
‘■•OOA 

49 2F 
4F20 

4 5? 2 

52 4F 
5220 

ERflF.33 

Di: 

7>lOiC I/O ERROR 


oii.cR 00(;)i 

PAUSE 

DC 

1 


03tER 434D 
4420 
2020 
0202 
00 <j<j 

037A R 
03BER 
OO'OO 

TASK 4 

DC 

C 'Cnn . X-0202- < 0| •»+2, 

TTVBUF, 0 

037ER 5441 

534B 
3620 
0202 
OOljil) 
0000 
0000 
00 <0<j 

TASKS 

DC 

C TASKS ■ . X 202 , 0, 0. 0, 0 


033FR 0007 
0013 
2043 

4D4 4 
2D45 
5252 
202 C 
494E 

5'-. 41 

4C4'-' 

CMERR 

DC 

7/24,C CMD-ERR .INVAi.ID 

CMD IS■ 


PAGE 


87 





PAGE 


COMMAnDo CiIPFC'TORY FOR ThE 'cENi.UK MONITOR OET 

4420 

4340 

4420 

4903 

1 , 2 


03AAR 

0007 

ERM3 

OC 


0002 



03 AE R 


JOE 

Ol 

<:>3E(.»R 

5C06 

PROGRO 

OC 


0000 
OOOOF 
0000 F 
0000 


0<;i 1 C: 
5052 
4F4 7 
5241 
4020 
4953 
204 E 
4F54 
2049 
4E2«:' 
4449 
5245 
4354 
4F52 
592T> 


0 

X 


5003 ,O,OVERLY, OVERLE, 0 


* TTYOUF 13 FROM TA3K1 
•» THE FOLI OWING CARO MOOT 

* 

# 


EE IMMEOIATELY C-:EFORE THF TTY EOF 


0 

000 / 
0(j5<’' 


ot: 

7, 30 

03BEf: 


T T r EOF 

0:3 

c^O 

040ER 


RF I.ORiI’ 

EGO 

•» 

1 


CRTU.U 

Ei.‘‘U 

X oo<.> 1 

0*.>^>2 


C R T L L' 2 

EGO 

X 00';>2 

0*^>02 


CRT2LU 

Ei."'U 

X oo<;>2 



OVLFIL 

ECU 

X ■ 0005 

200‘.‘> 


WRI Th 

EGi.i 

X 200'0 

0:r't><j 


WAIT 

EGO 

X 03<3>;> 

00'3 4 


LNFLO 

ECU 

X 0004 

(;'400 


RAflOOM 

El'.'U 

X■0400 

ooo<;> 


A3C I I 

EGG 

X ■■ 0000 

040eR 

0007 

AE3ERR 

DC 

7, 27, C 


TELL EuFFER 


042F.R 


ENO 


3RO 
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Trtcricrti 


TASK 6 

TACTICAL SITUATION SIMULATOR TASK 


PAiiE 


1 


•£. I TUA T I ON r. INULAT I ON PPOOnlAM 
* AUTHOR J KARAKOWOf.I 





EN tk y 

<*0E C’f'iO 

00';"jr\ 



entry 

(SijC'UCL. (®0 £nW/ (fOENTK; <*E;ENLiR 




EN TK Y 

TAOl <:■. Tiiy-.TB, CNVTAD, OENONO, ACTOEN 

0»j0*jr\ 



Entry 

LUR'*2»EUi COR’£-tN/ CL*R'*-i'J» (^r-EOLT 

OOO'i'px 



entry 

i^OENEN. C<t"JLO'Ti <?E'TRNC’< OTRTDL 

00'j‘^r! 



entry 

OEULOT, OEC'NUn, (^OEnTiw 




ENTRY 

‘z*TRN»J» X» (^r-EOi Y/ ^iSSEOZXx <§bE02Y 




ENTRY 

(^z£*-'L> '•TRLO'Tx OCiONOn 

OOO'.n. 



ENTRY 

<2L0.Tl> (*OD.jNO, (>ODuO;T, eODUD, (90DUVE, eODJRO i <50D 




ENTRY 

(?0£Cf'Ci> ®C<E;UFG> fiOENIDi ©OENFGi (?0;ENRT) SOENTP 




Entry 

(SE'EnTG'-. <?c;ENO-X/ @E'EnO;y, ®E;£NP£;i (SOEnDR 

ru.K.U,ir\ 



EXTRN 

. U. 'E-CRT, W 




EX TRN 

INPL'# AI-OFlG 

0*-*'-**-*K 



EXTRN 

CRT IDA, TOkE-OP 

OOOOR 

OO'-'-O 

T ;.k 6TE 

DC 

TAOKC-, TAOEc- 

<jO'ij4R 

o*:>6L k 


DC 

UTOP 


(jLiO<> R 


DC 

TO-Ko-TD 




DC 

U F'ARANETER 




DO 

2 UNU'OETi 




DO 

2 TELC £;uFF 

OOOf.‘R 

OO'J^'O 


DC 

0 LU 1 

00 1 OR 

oooo 


DC 

0 LIJ 1 

001 iR 

0012 


DC 

X-62- LU 2 

0<j 1 *IR 

04 C '2 


DC 

X-4C6 LU 0 

00 1 >:R 

1 0 


DC 

X 10 LU 4 

i.Kj 1 c:R 

0002 

LU5 

DC 

2 LU 5 

001 AR 



DU 

10 

O'.i 1 AR 

00 <00 


DC 

0 

001C R 



DC 

0 

i;>01E R 

<000'j 


DC 

0 

002i'>R 

0C><>j 


DC 

0 

002iR 

00‘>'j 


DC 

0 

002 4R 

ooo>o 


DC: 

0 

0':>2<; R 

0<‘)0^‘ 


DC 

0 

002uR 



DC 

0 

002AR 

0000 


DC 

0 

0L>2i; R 

0<0<00 


DC 

0 

002 RR 



DO 

t.4 GEN+FlT PT rfgoav 

OO'j.ER 


UTOF 

DO; 

70C> 



RO 

ECU 

0 

<j'>01 


R1 

ECU 

1 

2 


R> 

ECU 

'2 

O^.'0 1' 


RO 

ECU 

'■z* 

00'04 


R4 

ECU 

4 

OO'jS 


Rf. 

ECU 

5 

6 


R6 

ECU 

6 

00< j 7 


R7 

ECCt 

7 



Ro 

ECU 

iz‘ 

0»>'’ 


R9 

ECU 

9 

0<jL>A 


R1 «:i 

ECU 

10 

OL'i-iR 


R1 1 

£OLi 

1 1 



R12 

ECU 

12 



RIO 

ECM 1 

1 E: 
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TACTICAL SITUATION SIMULATION PROGRAM 


OOOE 


R14 

COOP 


R15 

0004 


ALRTLU 

0000 


sex 

00':»4 


RX 

0006 


INCX 

0003 


XR 

OOOA 


SCY 

O'jOE 


RY 

o>;) 10 


INCY 

0012 


YR 

0S2AR 


SeXF 

032ER 


RXF 

0332R 


INCXF 

Ow'w'oR 


XRF 

03SAR 


scyf 

0 hR 


RYF 

0342R 


INC YF 

0346R 


YRF 

0S4AR 


XLOC 

0S4CR 


YLOC 

034ER 


MARFLG 

035<.‘R 


MAFWT 

03S.2R 

0354R 

2004 

ODUL'DC: 

0356R 

035C R 
035F R 


OSSAR 

035CR 

00 

MARBUF 

035ER 

036<;)R 

002A 


0364R 

4232 

0000 

MAXM 

0368R 

C:232 

0000 

MINM 

036CR 


OLDX 

036ER 


GLDy 

0 70R 

0008 

C8 

0372R 

4048 

0000 

COPS 

02i76R 

4093 

9V9A 

c<;>p6 

03 7AR 

40CC 

CCCD 

CLASSG 

037ER 

4040 

0000 

TOFFST 

0332R 


II 

0334R 


CLASFG 


6666 

GATE 

033SR 

0333 

C:399 

033AR 

4282 

0000 

C5(;> 

0 33ER 

4 110 

Cl 

(;)3-'''0R 

C»00<j 

0<.'>0'‘» 

ZERO 

0Z;-''4R 

400 C 

FRGATE 


EQU 

14 

EQU 

15 

EOU 

4 

ECU 

0 

EQU 

4 

EQU 

6 

EQU 

S 

EQU 

10 

EQU 

14 

EQU 

16 

EQU 

18 

DS 

4 

DS 

4 

DS 

4 

DS 

4 

D'S 

4 

D'-S 

4 

DS 

4 

DS; 

4 

DS 

2 

DS 

2 

DS 

2 

DS 

2 

DC 

X 2000 +ALRTLU 

DS 

2 

DC 

MAPDUF, MAPBUF+: 

DS 

2 

DC: 

X'6C00' 

DC 

X 2A ■ 

DS 

4 

DC 

X 4232•.0 

DC 

X C232 .0 

DS 

2 

DS 

2 

DC 

P: 

DC 

X'404S-.0 

DC 

X'4099 , X• 999A 

DC 

X 40CC .X'CCCD 

DC 

X 4040 .0 

DS 

2 

DS 

2 

DC 

X'6666■ 

DC 

X'^SSS-' 

DC 

X'4232 ,0 

DC 

X'^4110' 

DC 

Of 0 

DC 

X 40C C , X•CCC D 


UNUSEn 


UNUSED 
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TACTICAI 

31TUA rION 31MULATION PROOR 

02 eA 

CCCD 

CLKCNT 

EC'M 

X'2EA' 

<:»2D£ 


SEC 

EOO 

X-2DE ■ 

0 'j2C 


CLKI NT 

EQU 

60 

0293rs 


TASK6 

EOU 

« 


L oC'O 


LHI 

R11.UTOP 

03T-i;R 

006E R 

4 0P0 


3TH 

R11,TSR6TG+ 

0 5A0R 

0004R 

C3EO 


LHI 

R'l 1. TST:.6TG 

03A4R 

0<j'j'.t R 
40 GO 


STH 

Rl 1. TSl;6TG+ 

03ASR 

0006 R 
4lF(:> 


GAL 

15, 0 

03Ai;R 

F 

D'.'C 0 


STM 

R12,FORSAV 

03C'0R 

1 <;• 1C R 

0700 

* ZERO 

ALC-iORI THfl Flag 

XHR RO* RO 

03E2R 

241 1 


LIS 

Rl- 1 

03G4R 

40<Ji0 


STH 

RO, ALOFLC’ 

03G3R 

0000 F 
4t»o<;» 


STH 

RO, MAPFLC’ 

OSEiCR 

034E R 

2 GOO 


SER 

RO, RO 

03BER 

6 <;i0(jt 


STE 

RO,SCETM 

03C2R 

251ER 

4 


STH 

RO,SCETIM 

03IL 6R 

24FCR 

C32(.) 


LHI 

R2,X'40S0- 

O 31 -AR 

4<;»30 
402lO 


STH 

R2,DELTM 

03i:er 

251AR 

400<j 


STH 

RO, DEI .TM+2 

03D2R 

251CR 

0 7AA 

♦ ZERO 

MAP 

XHR 

WAIT FLAO 

R10, R10 

03D4R 

24GA 


LIS 

Rl 1, 10 

03D<;.R 

40B0 


STH 

Rl1,MAPWT 

03DhR 

0350 R 

C 6G''.* 


LHI 

Rll,CRTIDA 

0 .iiCiER 

OOOOF 


LHI 

RIO,2<R11) 

03E2R 

0<;>02 

40A0 


STH 

RIO,OUTl 

03E-'.-.R 

03ECR 

41EO 

* SET UP CRT PARAMETERS 
GAL R14,CNVFP 

03EAR 

2?16R 

0 3Cii:: R 


DC 

CRT IDA 

03ECR 


OUT! 

DS 

2 

03EER 

^Z'OSO 


STE 

rsl scxf 

0 i;P^R 

Oi:2AR 

i:3AG 


LHI 

RIO,10(R111 

03F6R 

000A 
4 OA 0 


STH 

R10, O'JT 5 


MINIMUn SCEN 


INTERVAI = 
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PAOE 


4 


TACTICAi 

81 T U A TI ON 81 f'iUL ATI ON PROOR AN 

OSFAR 

0404R 

26A2 

A IS 

RIO, 2 

OSFCR 

40A0 

STH 

RIO, OUT5i+2 


0406R 

•» SET UP CRT 

PARAfiF TERS 

0400R 

41E0 

DAI. 

R14, CNVFP 

0404R 

2216R 

OUT5 DS 

4 

040oR 

608'1 

STE 

R8, 80YF 

040CR 

(;>33AR 

4000 

STH 

RO. OLDX 

041 OR 

036C R 
4000 

STH 

RO, OLOy 

041 4R 

036ER 

L oG’O 

LHI 

R1 1, X 435- 

0418R 

0435 

07AA 

XHR 

RIO, RIO 

041AR 

4CA0 

MH 

RlO, C888 

041ER 

0383R 

C4E:0 

NHI 

R1 1, X ■■ 7FFF ■■ 

0422R 

7FFF 

40E0 

STH 

R11, II 

0426R 

0382R 

4820 

* SYS TEN TIKiER loop 

WAIT'CK LH RyOCLRCNT 

042AR 

02EA 

EFF8 

» 'c' 

042CR 

42' '0 

NOP 


0430R 

0000 

E120 

* WAIT FOR S' 
SVC: 

CENARIO INTERVAi 
2,WAITI 

042'4R 

0534R 

2207 

BFBS 

0, 7 

04 36R 

4200 

NOP 


04 CAR 

0000 

CLK8ET ECU 

* 

043AR 

4020 

STH 

R2, CLK.l 

04 E'ER 

1ES4R 

402'.’> 

STH 

R2, DEL TIN 

0442R 

24FAR 

41 DO 

EAL 

Ri:3, CNVsEL 

0446R 

05':>E K 
4'j6i> 

STH 

Rfi-i SECl 

044AR 

1E86R 

4ij(.)0 

NXTINF STh 

RO, RESULT 

044ER 

0532R 

4850 

LH 

R5, CLf .CNT 

0452R 

02EA 

41 D';> 

EAL 

R1 3, CNV8EC 

0456R 

050ER 

45<30 

CLH 

Ro, ':FC 1 

045AR 

1F80R 

EF F 8 


04 SCR 

.11C":' 

EAL 

Rl3, SECADU 

(jtCOR 

04 K 
4550 

CLLCHf LLH 

.'■•'5, CLLl 


ZERC RESULT ACCur'i 

LOAD CURR INTERRUPT COUNT 


CCOriPARE CURR WITH PREV TIME 
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0464P 

1E84R 

2 8 28 

E:FF8 

2> 8 

0466R 


8HI 

R5.120 

046AR 

0078 

4870 

LH 

R7.CLRl 

046ER 

1E8.4R 

0E:75 

8HR 

R 71 R“' 

04 70k 

4 A 70 

AH 

R7,RE80LT 

0474R 

0582R 

C570 

•* CHF.ijf. LLOCF 
CL HI 

INTtRvAi 

R 71 L Lf. In T 

04 78R 

08>8C 

4880 

BFC 

8,8TT8K6 

04 7l K 

04 88' R 

L" 

LHI 

R2ii LLkINT 

04c:0R 

008C 

8E;57 

8HI 

R5< 1 t R7 ) 

04t'4R 

08>8' 1 
4880 

BFC 

8,NXTINE 

048GR 

8>44AR 

0722 

XHR 

R Z, R2 

04SAR 

0885 

LHR 

R8> R5 

048lR 

48'28> 

f^H 

R2, 88 

049';)R 

0870 R 
4080 

8TH 

R8.CLKWT 

04'-MR 

052ER 

E120 

•» WAIT X n I LI 
8VC 

I8EC0ND8 
2, WAITN 

049c:R 

8152AR 

488'8» 

BFC 

0, NXTIME 

049CR 

8>44AR 

8ECADJ ECU 

•* 

049CR 

22:85 

BFF8 

8. 5 

049ER 

428'8t 

NOP 


04A2R 

8>8><;»8> 

8 A 

AH I 

R6. 68» 

04A'iR 

8»8>3C 

4E:60 

8H 

R6,8EC1 

04AAR 

1E86R 

85o8> 

* IF 01F r EkFNL 1 

8LHI R6,1 

04AER 

8>8)8i 1 
088D 

BFCR 

8, R18 

04C:0R 

8876 

LHI 

R7,-1(R6> 

04B4R 

FFFP 
<> 766 

XHR 

R6< R6 

04C;-R 

48 68> 

r.H 

R6, ONE20 

04 BAR 

0576R 

40 70 

•* AD.JU87 iEi.i.iHE' COUNT 
8TH R7.RF8ULT 

04 PER 

05.82R 

0 8'.'>C' 

BF8R 

0. R 1 :• 

04I80R 


GTT'r.J 6 ECU 

• 

048 '.'R 

1 7 ■:> 

Ann 

R^, I.EETIk. 

0‘hL 4K 

24F8 F: 
4^* 

CIH 

R7, DL' T IM 


9 .^ 







04C8R 

24FAR 

DICO 

LN 

R1 2> FuRS'AV 

(.■)4CCR 

161CR 

48B':) 

LH 

13/DELTIM 

04 DOR 

24FAR 

LF 

8, *C2 

04D4R 

255-. R 

08EB 

LHR 

R 3 4> R11 

'.••i-D'i'R 

41F0 

BAi. 

3 5. W 

04DAR 

'Ii'IiO'.’ F 

280';) 

LER 

0. <;> 

04DCR 

2D08 

DER 

0. 8 

04DER 

O'.')';)';) 

STE 

0, DELTm 

';)4E2R 

251AR 

DOCi.) 

STfl 

R3 2. FORtSAV 

<.)4E'6R 

163 CR 

7 (;'<;) 

XHR 

F:';). R';) 

'OAEciR 

24 3 3 

LIS 

Rl, 1 

04EAR 

68)0';) 

LE 

R';)i :8 iZ'ETM 

04EER 

25 3ER 
c.AO<;) 

AF 

R'O, DElTM 


251A R 




PAGE 


04F2R GOOO 
251 £ R 

04F6R 43 DO 
050E R 
04FAR 4060 
1£:36.R 

04F£R 4850 
02RA 
0502R 4050 
1E84R 

0506'R E1 2<.) 

2478R 

CtSOAR 4:80';) 

05 78 R 

050ER 


8AVE ';:l EWARI'8 TIf'iF. 

8TE R'0( 8C£Tf'i 

* CONVERT 8£C:0MD8 

BAi. Rl 8. CMV8EC 

8TH R6,8EC1 
LH R5.CLKCNr 
STH R5,CLK1 

* SET iCiJRRFNT tine 

8VC 2» ROTINF 

EFC O,8TTA8K 

CMVOEl El-'IJ * 

* U8E8 R6-R9 

* CONVERTS ASCII SECONDS TO BINARY 


050ER 

0788 

XHR 

R8, RS 

051 OR 

4S:<;0 

020£ 

LH 

R6,SEC 

';)514R 

0S9<:- 

LHR 

R'?. R6. 

051 6R 

C46.0 

o<;)';)F 

NHI 

R6, X F - 

051AR 

c 4S'<;) 
0F0<;) 

NHI 

R9,X'FOO 

OSIER 

•■ iiT y 9 

EXBR 

FlS'. R9 

052<;)R 

4C'8i.) 

MFi 

R8, TEN 


05i:>.)R 

* C'jNVER'T S£i 

On OS 

•.»524R 

YJA-: 

AFD'V 

F,V'.. F;9 

05S<-R 

OS' ■[' 

BFCR 

0. Rl 8 
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T AC TIC Ai ■£; I TO A TI ON '51NUL ATI ON F'ftOOft AN 


0T.20R 


SYNC 

DS 

2 

052AR 

OO'OE 

OOO'C 

WAITN 

DC 

11.0 

Of.2ER 

00(j0 

CLKWT 

DC 

0 

0520R 

00<CA 

TEN 

DC 

10 

0532R 


RESULT 

DS 

2 

0^534R 

OOOB 
0000 
0001 

WAITI 

DC 

11.0, 1 

OSCAR 

000E 
0000 
0009 


DC 

11,0, 9 

0540R 

OOOE 

OOO'C 

0064 

WAITC 

DC 

11,0, lOO 

0546R 

oooc 

XII 

DC 

12 

0S43R 

494E 

5020 

2020 

0202 

STASL3 

DC 

C I Nr , X ' 202 ■■ 

OSSOR 

0000 

OOO'C 

0000 

OC'O'C 

STSTAT 

DC 

C>, C>, C>. 0 

<;>5S8R 

0007 

0014 

T ASKER 

DC 

7, 20 

OSSCR 

5441 

534C.’ 

3:! 20 
5354 
4152 
5420 
4552 
524F 
522'.'‘ 


DC 

C TA'Sk.3 'START ERROR 

OSc'ER 


ERRT'iU 

DS 


05 7 <.'R 

0<.> 12 

XXV 

DC 


05 7^ R 

000 }'■ 

THREE 

DC- 

■Z’ 

0574R 

OO'CT* 

ACTFL'C 

c: 

0 

05 7OR 

0073 

CNF 20 

DC 

120 

0578R 


ST TASK. 

ECU 


0570R 

41 00 
lEOCR 

EAI. 

* IJIJTPUT AC 

R1 C'LEnAR r^TART SCEf'InRI*, 

rjvAriuNb' f*jK' F’R£vi*jO'“' period 

057<:R 

4'.>0'.’ 
0574 R 

* SE T 

STH RO.ACTFUC 

OF LOCP 

^-•5'C'*.*R 

•I 3 C'!> 
1634R 


LHI 

R'S, ACT'SEN 

0584R 

0744 


XHR 

R4, R4 

0586R 

435(.> 

1E3AR 


LH 

R5,SENSNO 

058hR 

2751 


SIS 

R5, 1 

';'58i: R 

L 

0022 


LHI 

R6, X • 22 ■ 

•-'5 

*.‘•1 4 j- 


tlHR 

R4. R,-. 
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TACTICAL -SITUATION -SIMULATION PftOORAM 


05'?2R 

08 4 e. 

LHR 

R4, R6. 

05--''4R 

0A53 

AHR 

R5. R3 



* R4= ZERO 


05-S6R 

oS40 
03':'0 R 

LE 

R4, ZERO 



* NEXT ACTIVATION 

059AR 


NXTACT EQU 

•* 

05'SAR 

6*883 

OtiOS 

LE 

R6*. S(R3) 

05-J'ER 

4320 
05C0 R 

PFC 

2.ZROl 

05A2R 

8P6*0 

■SE 

R6*» CtEl.TM 


251AR 



05A6R 

4320 

05C0R 

PFC 

2< ZROl 

05hAR 

6-'v6.0 

0372R 

CE 

R6*» C(3F^5 

05AER 

2125 

BTF-S 

2, 5 

05B0R 

4200 

NOF- 



OO'jO 

ZERO ANTIL 

I PATE Flag 

05P4R 

D203 

0<.'i<^>2 

STP 

R'3» 2 (R3 ' 

05B;SR 

606*3 

0(^>^>8 

•STE 

R6, 8 (R3 ) 

05DCR 

43(30 

<35D£R 

PFC 

0, INCRl 

05C0R 


ZROl EOU 

* 

05C:(.>R 

6*043 

■STE 

R4, 8tR3) 


(■•(3<3*S 

* ZERO SiENFLG 


05C4R 

£i2(33 

0(3'32 

■3 TB 

R0< 21R3!) 

U5L''-’R 

6*803 

0014 

LE 

RO,X 14'(R3; 

05CCR 

6*'.'''0(.> 

03'.-*’4R 

CE 

R(3< F^RC’ATE Cl 

OSDijR 

21 ;3 7 

BTFS 

8, 7 

05D2R 

42<0(3 

(3(3<j(.'> 

NOP 


05DoR 

41 DCi 
23AAR 

BA(. 

Rl 3, ADDL Sr 

05DAR 

401(.> 

05 74R 

■sth 

R1 / ACTFlG 



•* ZERO PROBABILITY ACCUMULATOR 

05DER 


INCR1 EOU 

** 

05DER 

6* (3 4 3 
(3(314 

STE 

R4,X 14 (R3) 

05E2R 

C'20S 

001C 

STB 

RO.X • IC (R3) 

05£'.-R 

D2>33 

00 ID 

■STB 

RO,X ID <R3) 

OT.EAR 

D2>3S 

0(31E 

■STB 

R(3, X 1 E ( R 3 ) 



^ RE^SrORF CL A^S^SIFICAT ION TO ZEi 

05EF.R 

D2‘.>S 

S T B 

RO, X IF (RS) 
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PAC-E 


TACTICAL 

SITIJA T I OtsI 3.1MULA T I ON FROOl 

05F2R 

001 F 

C1 20 

BXLF 

R3-:. NXTACT 

05FoR 

052AR 

LH 

R£;< KAF'FlO 

05FAR 

02:4ER 

45;S0 

CLH 

R'S> MAF'WT 

05FER 

0350R 

2 T c' 6 

GTFC 

to 6 

Ofr<:iOF: 

42'20 

NO'R 


0604F.' 

00<j0 

400>2 

3TH 

RO.MAFFlO 

O60CK 

034ER 

2303 

OFF 3 

Os '■! 

OoOAR 

61 i 0 

* MAR CHECK 
AHM 

R1 s MAFFLO 

060ER 

034ER 
439';i 

LH 

R-R. ACTFlO 

0.j.l2R 

0574R 

43 3'.> 

E’.FC 

3, HAITI 

06' 1 liR 

0^313 R 
4000 

3TH 

RO,ACTFLO 

Oo 1AR 

057 4R 

LHI 

f\9s X SOOO" 

OAlER 

30'3'3 

4i33’'.) 

4 CY'f^TtN TA' 
■3TH 

34 3 31NL 

R:', T3K30P 

062:i:R 

(jOOO F 
£ 1 

3VC 

6, 3TA31.3 

062 oR 

054 3R 
4i', 

LH 

R'?, 3T3TAT 

062AR 

055<> f: 
'y"2:;3’4 

OFFS 

'3, 9 

062CR 

4200 

NOR 


O'j’C'.'R 

00<j0 

C630 

OHI 

R9, X•3030' 

0624K 

40'-'0 

'3TH 

R'3'> £P;P;NO 

06i.'CR' 

056£ ft 
El 20 

3VC 

2, TASf Fft 

06 R 

055cR 

E 1 20 

HAITI 3 VC 

2, «AI TC 

0640R 

0540 R 

4 30<3 

BFC 

0, NXTINE 

064-IR 

044AR 

SETUP' ECU 

« 

0644R 

D<>6(> 

■STN 

R6/ R'SAVl 

064CR 

07 OCR 

03 75 

4 LOAO CURR 
LB 

GGoecr STRl 
R7. UR5) 

064CR 

OOOl 

0766 

XHR 

R6m R6- 

064FR 

2771 

313 

R7, 1 

06^>.'iR 

Cft’c.'O 

LHI 

Ri's '3:TRI O'T 

06f>4R 

o<;' 11 

'X '■'3' 

riHR 

R6, R3 

0656R 

CA70 

AHI 

R7, 3TRTCU 


OEVtuOP iTAlNO TACLF. 


IHt'E 
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TACTICAI- 'SITUATION 'SIMULATION FROOPAM 
1C DOR 


PACE 10 




* 

LOAD CURR 

SEO P0I3TI0N 

065AR 

4 8'-'ll 

0006 


LH 

R9j 6 X R'5 ) 

065ER 

26':-' 1 


A13 

R"3i 1 

C»frfrOR 

D3D7 
OO'.) 1 


LB 

Rll.1(R7) 

0664R 

OS'.vC-: 


CLHR 

R'-'i R11 

Oc'ii'SE' 

232'-'’ 


E:FF3 

7, 6 

>.>oC'C'R 

42<.".'i 

00 


NOF' 


0c'6C R 


KILI 3 ECU 

•» 




3ET END OF 

OBJ FLAO 

066CR' 

D215 
00(;>2 


3 TB 

R1.2 < R5) 

06 7OR 

0160 

0703R 


LM 

R6,R3AV1 

067-4R 

4300 


BFC 

O, NXTl 


1ED2R 


'S'TUF'E NEW 

F CiS: I TI ON 

067SR 

4035 

0006 


S TH 

R"3, 6 ( R5 > 

067CR 

CA7'3 

oo<;* 1 


AH I 

R 71 1 < R"3 ) 

06E'X7R 

D3"-'-'7 

<3<0'30 


LB 

R'.-'> 0 iR7) 

06S4R 

4 5'30 
15FAR 


CLH 

R'3< SEONUM 

06 S'SR 

4 2'21.* 
0X::.6i:R 


BTC 

2, KILLS 

06SiS R 

OS'v'y 


LHR 

R'3, R"3 

06S:ER 

4330 


BFC 

3» KILLS' 


066CR 


STORE MEW 

NUfiBER 

06':‘'2R 

40.-''fi 

0024 


3TH 

RT', X 24 XR5) 

06'?'6R 

27-:-'l 


313 

R1 

<76''''S''R 

0733 


XHR 

R3. R3 

06':7AR 

i;:3A<7 

001 S' 


LHI 

RIO, X 13- 

06'7ER 

OC 3A 


MHR 

RS', RlO 

06A(:>R 

A'-''0 

11 4AR 


AH I 

R':'< SRUL'ST 

06A4R 

6S'i,'i'3 


LE 

RO, 0 (R':”') 

06A'£:R 

4005 

002£ 


3TH 

RO, X ^F ■ XR51 

06 A*; R 

6S:v;i'3 

0('><I>4 


LE 

RO, 4 < R'-' ) 

06E0R 

6005 

001C 


STE 

RO, X - 1C < F : 5 ) 



-» 

SET REnAlHlHO 3E0 DIST^ 




X AND y COOR INITIAL I .'A 

06D4R 



LE 

ROf c’ ( R'"' > 


<j<j<j3 




06DSR 

632'-' 


LF 

R.<» 1 2 i R'r' > 


COMP CURR NO WITH TOTAL NO 


Index new F'O'I'Itiun dx 'z'EO pus it j (\ 


uener'iTE 'seument index 


98 





PAGE 11 


T AC: T 1C: Al S I TUA T I ON S IMUL A T I ON PROOHAN 


0<I''jC: 


06ECR 6049 


LF 

R'4, X ■ lO (R-P) 

0010 

(joCOR 6 O'!:'9 


LF, 

R6.X 14 (R9) 

OO14 

06C4R D:5A5 


LE 

RIO,4(R5) 

0004 

06C0R OC^AA 


LHR 

RIO, RlO 

O'--'CAR 43:-;0 


EFC 

S, NRVERS 

06EAR 

06CER 6045 


9TE 

R4, S(R5) 

0008 

06D2R 6045 


GTE 

R4,X•10 (R5> 

C>(-i 10 

(.*) c* £( R 'j'* c- -T' 


STE 

R6,12tR5i 

OOOC 

O't'DAR 6065 


STE 

R6, X 14 ■ 1R5.> 

0014 

D£ R' 


STE 

RO, X'26'1R5) 

0026 

06E2R 6025 


STE 

R2, X 2A-(R5l 

002A 

Ct'j'Ec'R 4:200 


BFC 

<>/ R£ T 

0 702R 

06E AR 

NRVERC 

ECU 

•» 

06EAr; 6005 


STE 

R0» 8 (Rt*) 

0<^>0*£* 



STE 

RO, X 10 1R5.> 

00 10 

06F2R 6025 


STE 

R"', 121R5) 

00<I»C: 

06F6R 6025 


STE 

R2, X 14 (R5; 

0014 

06PAR 6045 


STE 

R4,X-26-1R5) 

(>026 

06FER 6065 


STE 

R6.X■2A (R5) 

0C>2A 

0702R 

RET 

ECU 

♦ 

0702R 0160 


LN 

R<:.i R8AV1 

0700R 

0706R’ 0:2>OE 


EFCR 

C>, Rl4 

07 OCR 

RRAVl 

OS 

24 

0720R 

np'JLST 

os: 

2600 

1140R 

OCi'JNON 

OS 

■y 

11 4AR 

SEC-LCT 

0£. 

1 200 

15FAR 

EEO'NUN 

OS 

2 

15Fi;R 

REG:2AV 

OS 

32 

1 1CR 

F0R:2A0 

OS 

14 

162AR UOOO 

OE'-'RO 

oc 

0, 0 

(><>00 

162ER 0000 

CURi^EO 

oc 

<> 

16i:0R 00'.>0 

CUR9EH 

oc: 

0 

16 22R OO'.'iO 

CURij.J 

OC 

<> 

1 6 ;'4R 

ACT9EN 

OS 

1 70(> 

iCDCR 

STRT'OC 

0£' 

2 

1 •: OAR 


OS 

15 


SiKiHO ID:- + NOnnEP OF SEi 
15 '£.FC'>i’'i£H r £• PER 'FTRIfi'.’ 
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tactical situation Slf'iULATION F'ftOORAN 


ICEAR 


DS 

40S 

0011 

STRLGT 

EOU 

17 

1ES2R 

STRNG 

DS 

7 


* TASt. 

clolk 

: GUN T 

1ES4R 0000 

CLKl 

DC 

0 


■» TASE. 

SECOND 

S COUNT 

1 ES'i'R OOEx.'i 

SEC 1 

DC 

0 

lESSR 

SCNFLG 

DS 

2 

1 EyAR 

SENSMG 

E'S 

/ 

0022 

(2SENEN 

EOU 

X 22 ■■ 

0000 

(^'SEGfl 

EOU 

(j 

001 S 

eSEGLT 

EOiJ 

X US- 

0000 

eSENID 

EL'U 

0 

002:2 

eOP.JMX 

£01.1 

X • S2 ■ 


eoG'.jNi;i 

EOIJ 

0 

<;»oo5 

(JODJFG 

EOU 

5 

0001 

Z'TFvNL-* 

EL'i.i 

1 

0002 

®SENFG 

ECM.l 

y 

0004 

(»SEGL 

EL'U 

4 

(J003 

eSENTF 

EL'ii.i 


0002 

eOEJEN 

EOU 

J. 

OC'OS 

SOD'-HSL 

E'jU 

2 ' 

00>j4 

t^Z'ENPW 

EOU 

4 

001E 

eSEN TK. 

EO'J 

X IE 

0<;ii:S 

S'liBUMV 

EOU 

X ss 

001 4 

<2 OBJ I Y 

EOU 

X ■ 14 

0026 

aOBJEX 

E9U 

X 2/-. ■ 

t>(.>04 

(20BJD 

EOU 

4 

000'-^' 

<2 SENR T 

EiJU 

:S 

O'j 1F 

(2SENUK 

EOU 

X ■ 1F 


(2SEG1 X 

EO'J 

8 

oo^oc 

(2SENSX 

E'.-'U 

12 

0020 

eSENTB 

EL'U 

X 20 

00 S 4 

@l.STL 

EOU 

X ■ 34 ■ 

001C 

@0E: JR2: 

EL'I.I 

X 1 C • 

002E 

eSEGSL 

EL'U 

X ■■ 2F ■ 


eoBJCx 

£<;'U 

:S 

0»j<'>L' 

(2SEG1 Y 

EijU 

12 

tjO 10 

eSENSY 

EOU 

X 10 

0<.| 1 D 

eSENW 

EOU 

X • ID 

0<‘><!>6 

eSEGF'O 

EOU 

6 

0024 

@SEGNO 

EOU 

X • 24 • 

tiO 10 

(2SEG2X 

EOU 

X 10 

Oi.i 14 

(2SENPB 

EL'U 

X 14 

Ci'j 1 4 

<2S£G2y 

EO'J 

X 14 

Oci 1:2 

<2 SEN DR 

EOU 

X IS 

0'0<jL 

(2.;iG:JCY 

EOU 

12 

0<.» 1 0 

(2UBJIX 

EOU 

X 10 

0>j 1 c 

<2SENF' 

EOi.i 

X 1C 

0E> 1 s 

(20BJVE 

EOU 

X IS 

0*j2O 

@OBJST 

EOU 

X 20 

Ou2A 

<20BJEy 

EO'J 

X 2A • 

IE SLR 

Si: EHAR 

EOLi 

-«■ 

IEc^LR L: 


XHR 

RS, F S 

lESER -iU'.'O 


STH 

RO, CL A'; 


0i:S4P; 


25 S T RINOS NA X 


RAGE 12 


zeku oE ur.i: t NutiLtR 


( 

j 
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TAC r I c al c. I r ua t i on r. i nol a r i on PKCiOKAn 


PAGE 1 ■: 


1E:-2R 

4S4‘j 


LH 

R4,OBJNUM 

1E '1- R 

1 1 4SR 

PROCES 

ECU 

-» 

1E '•'’■-■•R 

4000 


sTh 

RO.SCNFlO 

1 E'-'AR 

lESSR 

2421 


LIS 

R2. 1 

1E-‘'CR 

24 21 


L I S 

R2. 1 

1 E'"'£K 

C OZO 


LHI 

R5,OBOLST-^l 

lEA iR 

06F.CR 

NX TOCiJ 

ECO 

■» 

lEA 'R 

L AOO 


AH I 

R5, X ■ 34 ‘ 

1E AcR 

00 24 

D2:2S 

■» CHEiJ. 

FL'R £N0 t-ih UG'*j£l T 
LE: Rx. 2(R5> 

lEAAR 

OCi'.'C 


LHR 

RS, RS 

lEACR 

S -• L 


OFFS 

3, 12 

lEAER 

lEBiR 

42C»-> 

OCxj'j 

NXTl 

NOF' 

ECU 

■» 

1EB2R 

C 1 20 


BXLE 

R2 .. NX TUB J 

lEESR 

lEA ER 
•i.22>.‘ 


LH 

R ';LNFLO 

1E9AR 

l£:-:ER 

4 j! 2'.* 


BFC 

3. EnOSC'N 

lEBER 

24EE R 
40CiC' 


STH 

R'.L rCN^LU 

1E L J R 

lESSR 

0 200 


EiFCR 

0, Rl3 

1EC4R 

mOIO 

CONT 1 

STh 

R1 1 i*C NFlC> 

(L 

' 1 

UJ 

lESSR 


LE 

RO)scetn 

lECCR 

2f-l£R 

/y-yos 


CE 

RO,X 20■(R5) 

IE DOR 

0020 

42'i'O 


BTC 

S, NXTl 

1ED4R 

1£G:2k 


LB 

RS-SIRS) 

lEDSR 

0<j05 


LHR 

RS, RS 

lEDAR 

2 


BFFS 

3, ■' 

IE OCR 

1EE(.-R 


NOP 

» INITIAl IZE 
STH 

CIJRR i-EU F'O'r- 
RO, o ( R5 ) 

1E t. R 

oo^^o 

41E‘.» 


BAL 

R14, SETUP 

lEESR 

0/2.4 4R 
D2o5 


STB 

RO, 5(RT') 

lEECR 


CONT21 

EO'J 

* 

lEECR 

6.‘5 


LF 

RCL X 1 S' ( RC- > 

1 Er'.'K 

1 o 

oL ‘ 


NE 

RO, £i£l TN 

1EF4R 

2^'ir^K 


STE 

R‘.., LURRD 


LOAD CORR SCEn TiriE 


SET UP WHPN OBJECT STARTS FOR F RE 
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TACTICAi SITUATION SIMULATION FROiORAM 


lEFSR 

252AR 

(I'OOO 


STE 

RC>j OBuRD 

lEFCR 

162AR 

NXT2 

EQi.i 

■» 

lEFCR 

6.S2'.'> 


LF 

R2/ OC"JRD 

1 Four 

1 C'2A R 
OS05 


L£ 

RO. X 1C (F;5) 

1F04K 

00 1 C 

2'-■'20 


CER 

R2> RC> 

1 F Cl<;'R 

4220 


BTC 

2i NXTS-EO 

IFOAF: 

20 Lo R 
2P02 


SER 

RO. R2 

1 F(.>*_ R 

o0'.' 


STE 

RO. X IC (R5> 

1F1 >.*R 

(J'j 1 L' 
c.82^« 


LE 

R2. X 2£ (R5) 

1F14R 

002€ 
2C22 


MER 

R ?. R2 

1F1 t-R 

OA '■'0 


AF. 

R2, Cl 

IFlAR 

0S2:E R 
S02'j 


STE 

R2. A 

IFIEP 

252E R 
D<>-0 


STM 

Rl2,REOSAV 

1F 2 2 R 

15FC R 

D 1 •: 


LM 

R:i2. FOR'SAV 

lF2v.R 

1 '21 •: R 
41F0 


BAI. 

15.SORT 

1F 2hR 

0<.><T0 F 
0'.“>4 


DC 

X oo<;<4 ■ 

1F2Ck 

2T'2tR 


DC 

A 

1F2EK 

oO<2‘2 


STE 

0, B 

1FS2R 

25i:2R 

DOO'i.T 

* CONTINUE 
STM 

prooram 

R12.FORSAV 

iFS-i.R 

16 ICR 

D1C 0 


LM 

R12, REOSA'-/ 

IFSAR 

1 5FC R 
6S2'.> 


LF. 

R 2. CuRRu 

I FUER 

252A R 
6020 


DE 

R2. B 

1F42R 

25S2R 

6S-i.5 


LE 

R6.X■2E•(R5) 

1F46R 

00 2 £ 


CE 

R6.MAXM 

1F4AR 

0:2;64R 

4S20 


BFC 

2, NO VERT 

1F4ER 

IFSOR 

660 


CE 

R6.MIHM 

1F52R 

0S6'SR 

42'SO 


BTC 

Si noVERT 

1F?6R 

1F S^>R 
6S2tj 


LE 

R"2. i.'URRD 

1F5AR 

252AR 

6S>j5 


LE 

RO.X ^A (R5) 

IFfER 

0';»2A 
'.-CO 5 


SE 

RO. X 14 ' ( R.5 > 


0<.' 1 4 





F'AOE 1 


COfTP OBJ CIST WITH SEO 1ST 


A = i + n -»--»2 


i 

i 

I 


R 2=C U P R D ' E‘ 
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PAOE 15 



TAi.': TIC Al '? I TUA TI ON f: INUL ATI ON F POORAN 




■* CHFCK FOR 

MINOS CONOITIOi 

lFo2R 

2? 1 9 

0FF8 

1. 9 

1F64R 

42<;i0 

NOF' 


1 FtSR 

4000 

00(.>4 

LH 

R1 1.4 

1F6CR 

C 6 £'•>.'> 
SOO'ii 

OH I 

Rl1. X 8000 

1 F 7 On 

4000 

8TH 

Rll. 4 


0004 

■* NOT ^14(08 

COnDITION 

1F74R 

oAiS 

oo<;ii;: 

AF 

R2,12(R5) 

1F7SF: 

6025 

STE 

R ■'/ 12 ( R5 ) 


OO'.iL 



1F 7l R 

40ij'2 

OFC 

0. OOOMAF 


IFO-.-R 

* NO VERTIC 

AL OAlCO'LATION 

1 FSiOR 


NOVERT EOO 


1F 'SOR 

6C65 

001 0 

r,F. 

R6.X 10 (R5' 

1 F o'tR 

6045 

OCiiOC 

LE 

R4,12<R51 

1 Fc’F'R 

6045 

00 1 4 

8E 

R4, X 14 (R5> 

if8i:r 

2A64 

AER 

R6, R4 

1 Fif'cR 

64 65 
0>;i2£ 

ME 

R6,X•2£ tR5• 

1F'-'2R 

6A65 

AE 

R6, 8(R5) 





IFvoR 

6D';0 

252hF: 

DE 

R6. A 

1F2AR 

6805 

002 

LE 

RO.X 26 (R5) 

1F9ER 

60<.i5 

00 10 

8E 

RO.X lO"(R5i 

1FA2R 

2817 

OFFS 

1, 7 

1FA4R 

0800 

LHI 

Rl 1,4 


o<;>t>4 



1 FhOR 

0600 

OH I 

R1 1 , X 8«.i00 





IFAlR 

4*;'00 

00<.'>4 

STH 

Rl 1,4 

1F DOR 

2A-;-2 

AER 

R6-> R 2 

lFe:2R 

6-065 

STE 

R6-> 8 1 R5 ) 


<;ii'i<j8 



1FB<.-R 

6065 

001 <.'• 

SE 

R6.X 10 (R5» 

IFDAR 

61265 

002E 

ME 

R6, X -2E <R5.t 

IFDEK 

6A65 

0(;> 1 4 

AE 

R6,X•14 (R5) 

1FC2K 

6'>6 5 

STE 

R6,12(R5l 


0<.i'."2 

* OO-JEOT MAE 

CAl.CULAI ION-; 

IFCc-.R 


OL--'f'iAF‘ E6'*J 

* 
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PAGE 16 


r 


TACTIC Al- SITUATION SINULATION PROORAN 


1 ifcgr 

4SS0 

0S4EK 


LH 

RS.MAFFL6 

! iFtAR 

I 

45.s<:) 

0 iiS'.i R 


CLH 

RS,MAPHT 

j IFCER 

i 

1 

4 2 SO 
20D4R 


BTC 

Si SENCAL 

! 1FD2R 

oSO^* 

OCHjS 


LE 

RO.S<R5> 

1 iFD-j.R 

‘j 

c. CU.U2 
0S2AR 


SE 

ROi XF 

t IF DAR 

42 1 0 
20D4R 


ETC 

CF'NVERT TU 

1. 'SENCAL 

ElNARy 

IFDER 

4 1 £0 
SSSCR 


EAR 

R14, CNVEI 

1FE2R 

0S4AR 


DC 

XLOC 

1FE4R 

RS’-'O 

034AR 


LH 

Ry,XLOC 

IFESr! 

4210 

20D4R 

* 

ETC 

CRT 1 COM'S 

1.SENCAL 

TANTS 

IFECR 

CSBtj 

03EAR 


LHI 

R11, C R T1 DA 

1 FF(.'r.' 

45-’'B 

0004 


CLH 

R'r -1 R X 1 R 1 1 ) 

iFF^tR 

1 

422<j 

2>.>D4k 


ETC 

2, SEt-tCAL 

IFFSR 

4 £••■■■■ B 

000'2 


SH 

R'9, XRlRl 1 ) 

iFFi.R 

07SS 


XHR 

RS- RS 

IFFER 

4 DSC 
OOC'O 


DH 

RS- INC X < R11 

2u>.i2R 

C 7y..) 
O'.i/'F 


XHI 

R -'O X 7F 

2*.^'jc-R 

C49':i 

00/'F 


NHI 

R'---'- X 7F 

2(jOAF, 

D2y... 

034 A R 


STE 

R-'R XL OC 

SO'.tR 

tC:0 :> 
O'liC'C 


LE 

RO, 12<R5.i 

201 / R 

B'jO 

0 3 3AR 


SE 

RO- SCfF 

201 cR 

4210 

2C>Ci4F: 

« 

ETC 

CONVERT TO 

1, 'SENCAL 

BINARY 

201 A-. 

4 1 EO 

2 2‘-''i; R 


EAR 

R14-CNVEI 

201ER 

<;'34i:f. 


DC 

YLOC 

202<.iR 

4 

0 34C R 


LH 

R'3', YLOC 

2<:>24R 

4 1 0 
2'.'riM R 


ETC 

1,SENCAL 

20:--.R 

4S-'L' 

OOi.if 


CLH 

R'-O RY <R1 1 ) 

2'.>2'. R 

4.' 

2'.'f'-tF 


ETi: 

2-SENCAL 
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PAGE 17 



TACTICAL SITUATION SIMULATION PftOOftAM 
•* Y CAI CULATIONS 


20S0R 

4098 

0012 


SH 

R9,YR(R11) 

2034R 

07Sy 


XHR 

RS. R:3 

20S6R 

4DS& 

0010 


DH 

RS. INC YIRI1 ) 

20SAR 

CSS'.t 

00 1 s 


LHI 

RS. 19 

20SER 



SHR 

RS. R9 

2t.'40R 

C7S';> 

00 7F 


XHI 

RS.X•7F■ 

2044R 

C4S0 

00 7r 


NHI 

RcC X ■ 7 f■ 

2*-*4ciR 

D4S5 
O'jS i; 


CLB 

RS. X 33 - IRC.) 

204r:R 

4230 

20<:ER 


BTC 

3. TRVX 

2<.'i-iOR 

D:J;A(,) 

054AR 


LB 

RIO. XLOC 

2054R 

D3i: 5 

0<'' j'2 


LB 

R12.X■32 (R5 

2<:'5SR 

08AC 


SHR 

RIO. Rl2 

205AR 

c ■•'■A(;i 
0£»£' J 


CHI 

RlO, 3 

2<;'5£R 

42 JO 
20'-'AR 


BTC 

2.OUTlOC 

2062R 

•: ■■■'A<;) 
FKFD 


CHI 

RIO,-3 

2>.'‘66R 

42S0 

209AR 


BTC 

S,OuTlOC 

2U6AR 

4300 
2<:iD4 R 

•» TRY 

BFC 

X CALC 

0, SENCAL 

ULATION 

2<.>'--ER 

D'39o 
034A R 

TRYX 

LB 

R9,XLOC 

2072R 

D495 

0<j32 


CLB 

R9, X 32 (R5) 

2^-^ 7 ^'R 

42 30 
2<:'‘-A R 


BTC 

3, OUTlOC 

207AR 

03: AS 


LHR 

RIO, RS 

207CR 

D3CS 

00 33 


LB 

R12, X ' 33 IR5 

20S0R 

OFAi: 


SHR 

RIO. R12 

20S2R 

CVAO 
0<'>‘31 


CHI 

RIO, 1 

2<>S6R 

2uSc'R 

212A 

4 2'3£* 
t><30<.» 


BTFS 

NOP 

2, 10 

20SC R 

C:9A<:i 

FFFF 


CHI 

RK>, -1 

2090R 

20-'2R 

21S5 

4 2 

0<!'0<3 


BTFS 

NOP 

S, 5 

2'-*"*^UR 

4 3>.'<.' 
2'.'D4R 


BFC 

C». SEnCA' 



* OUTPUT LOL 

A T 1 Cif-l 


lOS 
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TACTIC A'- SITUATION SIf-iULATION PROGRAM 


20RAR 


OUTLOC 

EOU 

« 

20S-’AR 

D2S5 

OOS5 


STB 

RS.X'33'tR5) 

20SER 

D2SO 
0S5E R 


STB 

RSi flAF £:uF+2 

20A2R 

D3S0 
034AR 


LB 

RS.XLGC 

20A6R 

D2S5 

0032 


STB 

RS.X 32 tR5) 

20AAR 

D280 
035DR 


STB 

RS. MAF'E^UF+l 

20AER 

D335 

0003 


LB 

RS.3(R5> 

20C-:2R 

D3S:3 

20C1R 


LB 

RS. OB.JTBl-1 (RS 

20E.V-.R 

D230 

035FR 


STB 

RS. MAFBUF-i-3 

20DAR 

E1 10 
0352R 


SVC 

1,OBJLOC 

20E:£R 

430<.'» 

20D4R 


BFC 

0.SENCAC 

20C2R 

2E3A 

2200 

OE-,'TDL 

DC 

X 2E 3A ■ . X 2 200 

20C6F: 

2020 

NX TSEG 

SER 

R2. Ro 

2C>CSR 

OOSC* 

162AR 


STE 

R2i UE'UF^O 

2oci;r 

41E0 
0644 R 


BA(. 

R14.SETUP 

2UD0R 

4 3<.*C> 
lEFCR 


BFC 

0. NXT2 

20D4R 


SENCA(. 

EOU 

« 

2<;>D4R 

CS70 

1634R 


LHI 

R7. ACTSEN 

I'ODSF: 

07S:S 


XHR 

RS. RS 

20DAR 

4S".''C> 

1E3AR 


LH 

R -'N sensno 

20DER 

2791 


SIS 

R9. 1 

20e<.tR 

CS’AO 

0022 


LHI 

RlO.X 22 

20E4R 

CtCSA 


flHR 

Ry.Rio 

20E6R 

OS-SA 


LHR 

R'-S. R10 

20EyR 

0A-' 7 


AHR 

R9. R7 

20EAR 


NXTSEN 

EOU 

■* 

20EAR 

D3A7 

0<j‘j2 


LB 

RIO. 2(R7) 

20EER 

03AA 


LHR 

RIC*. RlO 

2C>FOR 

4 2 3C> 
22C>6R 


BTC 

3.NXTvAl 

20F4R 


CUNT 7 

EOU 

* 

20F4R 

63'.' 7 

OCi 13 


LF. 

RO. X ' 1 £i ■ (R7 ) 

20F:SR 

D3A5 

Ch.'O 3 


LB 

RIO.3(R5) 

2C*r CR 

C 5r^(.' 

0<.'>'> 1 


Cl HI 

RIO. 1 

21UOR 

2 1 34 


BTES 

3. 4 


IS 


SAVE remaining DISTANCE 

SET UP NEW ODUECT LIST FOR r-F U 


rs OD-iR'. T htRSUNNRL 
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TACTICAl- SITUATION SIMULATION PROOTAM 


2102R 

6800 

038AR 


LE 

RO.C50 

2106R 

2S06 


EFFS 

0- 6 

21OSR 

C5A0 

0002 


CLHI 

RIO. 2 

21 OCR 

21 S:S 


E-iTFS 

S» 3 

210ER 

6C00 

0S76R 


ME 

RO.C0P6 

2112R 

6885 

0L>08 


LF 

R8, 8(R5) 

211 6R 

6E:8 7 
O'SOC 


SE 

R8.12(R7) 

21 lAR 

48B0 

0010 


LH 

R11. X 10' 

21 lER 

C4c-;.:i 

7FFF 


NHI 

R11. X•7FFF 

2122R 

4i:ic-!0 

001 0 


STH 

R11.X 10 

2126R 

2980 


CER 

REi. Ru 

212SR 

4220 
22<;‘6 K 


ETC 

2.NXTVAL 

212i; R 

68A5 

OOOC 


LF 

RIO. 12 (R5,' 

213L>R 

6 8 A 7 

1 0 


SE 

RIO.161R7) 

21S4R 

48C:L' 

OC' 14 


LH 

Rll.X-14- 

21 :.-iSR 

C4E0 

7FFF 


NHI 

R11.X-7FFF 

21 SCR 

40C'>!'i 

0014 


STH 

Rll.X 14- 

2140R 

29A0 


CER 

RIO.RO 

2142R 

4220 
2206 R 

* SAVE 

ETC 

DETEC 

2.NXTVAL 

TION RAOIUS 

214(;.R 

60L><> 

2546R 


STE 

RO,DETRAO 

214AR 

40A0 
220E R 


STH 

RIO.OEJTP 

214ER 

2C 88 


MFR 

RS. R8 

21 50R 

2CAA 


MER 

RIO. RIO 

2152R 

2A8A 


AER 

RS. RIO 

2154R 

608L» 

24FER 


STE 

RS. H 

215SR 

DSA7 

OOtiS 


LE 

RlO.3LR7) 

21 5i:r 

OiSAA 


LHR 

RIO.R10 

215ER 

2?Si: 


EFFS 


2160R 

4010 

0S84R 

* SET 

STH 

UP CAi 

R1 # L LA-‘FG 

CULATION 

2164R 


CON T9 

ECU 


21S4R 

O'jCt'i 

15FC R 


S T f'l 

Pil 2f R'£G'r*AV 

216SR 

D 11: •:> 

1 11: R 


LM 

R1 2/ FL'R2 AV 


RAISE 19 


IS OCUECT WhEEI. 


Absolute vai. of fp rs 
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TACTICAi SITUATION SIKULATIC'N PROOftAf-i 


216CR 

41F0 

1F2SR 


BAL 

15. SORT 

21 70R 

0004 


DC 

X 0004 

21 72R 

24FER 


DC 

M 

2174R 

6000 
254A R 


STE 

0,SENGBO 

2178R 

DOCO 

161CR 


STn 

R12,FORSAV 

217CR 

DlCO 

15FCR 

4 

CM 

CHECH'. SEN'S 

R12 . REGS'AV 

OR TO OBOECr DISTANCE 

21 GOft 

6S6<-i 

2546R 


LE 

R6, DETRAD 

21 S'4R 

6 ■•'■’60 
254AR 


CE 

R6-. S-ENOE^D 

21GGR 

4 2 SO 
2206R 


ETC 

S. NX TVAL 

21 SC R 

6SCi<Ji 

03SER 

4 

LF RO*Cl 

C HFt-i IL I T Y THRr r'HVLO 

2190R 

6'-''.'0 

0 i"-''4 f: 


CE 

Ro. F'ROATE 

21'-‘'4R 

42S>.> 

2 '■'Ot R 


BTC 

S. NXTvAh 

2 1 '•>S''R 

00 14 


LF 

R'.K 14 <R7; 

21-^CR 

2A-lO 


AFR 

R •. Ro 

21 ■-•'ER 

6<.'2'7 

0<.' 1 4 

4 

S TE 

CHECH TvRE 

R2. X 14 <R7/ 

2 1 A2k 

4:2Ai.' 

0 2:S4R 


LH 

RIO. CtA-SFG 

2 1 A6R 

4 ::0 
22o6K 


BFC 

NXTVAl. 

^ 1 mAR 

4‘j‘.i(.' 

O ;;S4R 


STH 

RO, CLA'iFG 

21AER 

'.> 7 AA 


XHR 

R1 0. R 1 O 

2 1 C * iR 

4SC'0 

Oj-S^R 


LH 

Rll. II 

2lC'.4R 

4C AO 
OSSSrR 


riH 

RIO, CO’-'V' 

2 1 C'C R 

L 4£:0 
7fFF 


NHI 

Rll, ,X 7FFF 

2 1 RC R 

4'.if.'' 

0 .-■•••-■2R 


STH 

R1 1 - 1 J 

2 1 c >:>R 

4 50'.' 

p 


CLH 

Rll, HA T £ 

2u:4R 
2 1 Cc-R 

21 :'A 

• lOO'.i 


BIT £. 
NOF' 

2. lO 

21C AR 

C SA(.) 

1 (■■■ 


LHl 

RIO,7 IC 

21CER 

4AA'.> 

f' 


AH 

RIO OBOTF 'SFT CC'l 

2 1 £C K 

*’ 


AHR 

R 1 , R 7 

C'lD-iR 

H . ■ '• » 


EFC 

O' 'r-TC'RE'. 


PAGE 20 


r IFl'.ATIOW 
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TACriCAL •jrTL'ATiON ilf-iULATION FROoRAfl PAGE 21 



21FCR 




21 C*SR 

4oDo 

2 20E R 

FAI-$£i3 

LH 

Rl 1.0£:.JTP 

21 DC P 

27ei 


313 

R1 1. 1 

21DER 

07AA 


XHR 

R1 C>j RlC> 

21 E'.'K 

4CA0 

001 SR 


MH 

RIO.LU5 

21E4R 

4SA0 

0i:S2R 


LH 

RIO. I I 

21£Gft 

C4A0 

C>C>02 


NHI 

RIO. 2 

2ieCR 

90A1 


3RI-3 

RIO. 1 

21 £eR 

OAAR 


AHR 

RIO. Rl1 

2 IFOR 

DSCA 

2210 R 


LB 

R12.FALTBL(RIO) FETCH FALSE CLASSIFICATION 

21F4R 

CSAO 

00 IB 


LHI 

RIO, X IB 

2lF'c;R 

OAAC 


AHR 

RIO, R12 

21 FAR 

0AA7 


AHR 

R1 C>, R 7 

21FCR 

D3:2A 

OCtOO 

STORFC 

LB 

R3,0(R10) 

2200R 

2631 


AI3 

R3, 1 

2202R 

D23A 

O'^C'O 


3 TB 

R5, 0(Ri0> STCiRE NFW COUNT 

220cR 

C: 1 70 
20t A R 

nxtvai. 

EiXLE 

R7, NXTSEN 

220AR 

43Ci<.'> 

1EB2R 


BFC 

0.NXTl 

220£R 


OBJ TP 

D3 

2 OBJECT TYPE 

221 Of: 

0203 

Cl 1 C'l 3 
0102 

faltbl 

DC- 

X -203 A X ■ 1C» 3 , X 102 - 

221t.R 


CMVFF 

ECU 

•» 

221<:.R 

D060 

22S4R 


STM 

R6,3UB3AV 

221AR 

246 7 


L 13 

R6., 7 

221CR 

43;3£ 

•jCiCii.i 


LH 

R3, CXR14 .1 

222oR 

4333 


LH 

RSL Cl < R3; ) 


OCiCiCi 




2224R 

43'.'''£ 

o<.n;)2 


LH 

R"?, 2 < R 1 4 } 

222'i-H 

439’-' 


LH 

R9, CUR9) 


CiCiCiCi 

♦ 3£ r 

UP 


222C R 

C 43C> 
Ck.iFF 


NHI 

R3.X'Fh' 

222>‘'F; 

0 7AA 


XHR 

R1C* , R1C* 

22i:2R 

0 7C.£: 


XHR 

Rl1,Rl1 



♦ NE X T 

TRY 


22-54R 

Ci3C 3 

NXrTRY 

LHR 

R12, R;3 

22 JC- R 

2 7/;.l 


3 1 3 

R6, 1 

22 SoR 

43 30 
226'3R 


BFC 

ji, £RRCil\ 

2 2 R 

' 


3RL3 

R 1 2. 4 

22 ::tR 

‘.'■31- C 


LHR 

RI 2. R1 2 
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PAGE 


tactical situation simulation FROORAM 


224oR 

4230 

BTC 

3.ORFX 1 T 

2244R 

224CR 

EESO 

Rl-L 

RS, 4 

224SR 

0004 

4S'00 

BFC 

0.NXTTRY 

224CR 

224CR 

22::-:4R 

Ct'CO 

* OR EXIT PATH 

OREXIT ECU * 

OH I R6. X-40' 

2250R 

004C> 

9466 

EXBR 

R6, R6" 

2252R 

C16A6 

iSHR 

RlO, R6 

2254R 

06AS 

C'HR 

RIO. RS 

2256R 

06B9 

OHR 

R11. R9 

225SR 

40A0 

STH 

RIO.X 10 

225CR 

0010 
4OB0 

STH 

Rll, X-12- 

2260R 

0012 
D160 

LM 

R6,SUBSAV 

2264R 

2-'S4R 

4S'C>E 

BFC 

0,4(£14) 


* ERROR ROUTINE 

22<:"SR £l 2','i ERROR SVC 2. CERR 

22 70R 

22tCR 43CIO SFC Oi EUJI 

24F2R 

2270R 0007 CERR DC 7.16,CCONVERSION ERROR 

001 C» 

4S4F 
4E56 
45S2 
5S49 
4F4E 
204 5 


4F52 


22E’'4R 
22'-'C R 
229CR 

D'.'6<.1 

SUC^SAV DC- 
CNVBI EOU 

STM 

24 

■» 

R6,SUB2S 

22ACiR 

2S92R 

0700 

XHR 

RO. RO 

22A2R 

07C C 

XHR 

R12.Rl2 

22A4R 

Di;AO 

LB 

RIO, O 

22A.SR 

00<j'j 

25D1 

LCS 

R13, 1 

22 AAR 

i;4A0 

NHI 

RIO,X F 

22AER 

<;i<;i<.iF 

40A<;> 

STH 

RIO, EXP 

22B2R 

2S90R 

D-BO 

LB 

Rll, 1 

22B6R 

0'.‘«0 1 

***'''jC'-'R 

SRLS 

R1 1,4 

22B6R 

41 F'.' 

* FAC TOE 1 
BAL 

R15, CAL> 


2i:5' R 
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to tv N'tv 


TACTICAL •; 
:ECR 07AA 
iBER 4CA0 
•23CER 
i:i: 2R OAce 
?C4R 61DO 
2i"o0 R 
iC SR 4 SCO 
2S4CR 
ZlCR DSDiJi 
0001 
iDOR C4D0 
OO'OF 

2D4R 41F0 
2-35CR 
2DSR 07AA 
2DAR 4CA0 
2CSER 
2Dt.F! OOL E< 
2E0r: 6100 
2i"SO R 
22E4R 4:SS0 
2S4CR 

22ESR DSDO 
0002 
22ECR '4004 

22EER 41FO 
2'S5CR 
22F2R 07AA 
22F4R 4CA0 
23SE R 
22FSR OACD 
22FAR 6IDO 
2S9>;i R 
22FER 4330 
234C R 
23<.>2R D'SD'.t 
0002 
2 'it36R C4D0 
OOOF 

230AR 4lF0 
2S5C R 
2'30£R 07AA 
231OR 4CA0 
23SER 
2314R OACD 
2316R 6100 
23'4<:>R 

23lAR 4330 
234 CR 
231ER D3D0 

<,iC>C> s 

2 S22R '■'<.iD4 


; ITUA TION 31MOLA TION PROOKhN 
XHR RIO.RlO 
I'lH KIO. FACTOR 


AHR R12.R11 
AHN R13.EXP 


DFC 

3, EXIT53- 

LB 

R1 1. 1 

NHI 

R11. X F 

FACTOR 2 
DAL 

R15. CAI FA 

XHR 

AH 

RIO.RlO 

RlO.FACTOR 

AHR 

AHN 

R12-Rll 

Rl3.ExP 

DFC 

3,EXIT55 

LB 

Rl 1.2 

3Rt 3 

R11.4 

FACTOR 3 
DAI. 

R15. CAi.e^A 

XHR 

MH 

RlO. RIO 

RlO.FACTOR 

AHR: 

AHN 

R12.Rl1 

R13. EXP 

BFC 

3. EX1T55 

LD 

R11.2 

NHI 

Rll.X-F 

FACTOR 4 
BAt- 

R13.. CAI.FA 

XHR 

MH 

RIO. RlO 

RIO.FACTOR 

AHR 

AHA 

R12.R11 

R13.EXP 

BFC 

3, EXIT55 

LB 

Rl 1.3 

3RI- 

3 R 11.4 

FACTC'6. 
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K- K' K' K' K' K' K. K. K' tv tv tv 


PAGE 


TACTICAI. 

•iirUATION SIMULA now PROGRAM 

2?24R 

41F0 


EAL 

R15,CALFA 

2328R 

2^1". R 
07AA 


XHR 

Rl<;>, RiO 

232AR 

4CA>;' 


MH 

R10< FAC TCtR 

232ER 

233F R 
OACR 


AHR 

R12, Rl 1 

2330R 

-i. 1 D>;> 


AHf'l 

R1 3. EXP 

2334R 

23'^'OR 

4330 


EFC 

3. EXITS5 

Z -• 2'c R 

2'i.'4CR 

D3C:0 


LR 

R1 1.3 

233CR 

OO'.iJ: 

C4r:;0 


NHI 

R1 1, X F 

2340R 

OOOF 

41F0 


E!AL 

Rif;, CALFA 

2 ;'44R 

235i; R 

0 7AI-I 


XHR 

RIO, RiO 

234vR 

4i; AO 


MH 

R101 F AC T CtR 

2ii4AR 

22'oR R 
ijACB 


AHR 

R12, Rl 1 

234CR 


^ EXIT 

EX IT55 

31J a F' R12 C' R A M 

ECU * 

234 i:r 

4c c a 


LH 

R 1 1.01R1 4 1 

2 :'50R 

OOO'j 

40C& 


9TH 

R12,0<R11) 


Dl'VO 


LM 

R6,suass 

2353R 

229 2 R 


EFC 

0/2(Rl41 

235CR 

000 y. 

* CALCULATE 
CAlFA EO'J 

FACTOR 

235CR 

2411 


LIS 

Rl. 1 

235ER 

4010 


STH 

R1 < F AC T CtR 

2362R 

233F R 
433';> 


LH 

R3,EXP 

236iR 

2330 R 

2 781 


SIS 

R3, 1 

23<:.3R 

0i;:3r 


BFCR 

3, Rif. 

236AR 

t:;3 70 


LHI 

R7, U-. 

2 5t.ER 

00 i 

2 7y i 


SI 3 

R3, 1 

22:7(.)R 

2:;;;n; 


E'.FFS 

3, 1 1 

2372R 

237aR 

4 2 ' j' j 

N£ X T 1L. 

NOP 

EOu 


237<;.R 

0 766 


XHR 

R6» R6 

237:f;R 

4C 


MH 

R6,SIxTnN 

237CR 

233i;R 

2731 


SIS 

RS, 1 

237tR 

22 *• *' 


EFTS 

•• » —• 

2i:3'.)R 

2/0^* 


EFBS 

C>, f 

2i;'?2R 

2 

00'.”2 

NF ■<. T 1 7 

NOT' 

EOU 


2 :-:3<: R 

40/'.' 


sth 

R7, FAC lUR 
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tv fv tv 


PAGE 


TACTICAi situation Gir'.ULAT ION PROOftAH 


2:-;oAR 030F 


DFCR 

0 - R15 


01 X TNN 

DC 

It 

oKK 

FACT OR 

Ci'O 

2 

2 

EXP 

D'O 

2 

2::92R 

OiJDOO; 

D'O 

24 

00':»B 

WORK 1 

EOiJ 

1 1 

OOOC 

WORK 

EOi.i 

12 

2i;AAR 

ADDLOT 

E'.'mj 

•» 

22AAF: D*jOO 


OTr-1 

RO< RECiAV 

l^FL R 

2 i*A£K El .:!L Z‘ 


LD 

WORK,0(R0 

0000 

23D2R 40i:>;i 


OTH 

WiJRKi LO 

2404 R 


* LOAD 

ID VAU 

UE IN HFX 

23D6R D:2C3 


LD 

WORT., 1 (RO 

1 

23n:AR 41 AO 


dal 

RIO, INDEX 

240AR 

2ODER D'30.:' 


LD 

RO, OtRO) 

i- 

'./'•II " / C' 


LHR 

RO, RO 


23G4R 2136 

2?COR 4200 


DTFO 

NOF' 


0000 

23CAR 0700 


XHR 


25i2lR 4:3i.'0 


DFC 

0» ADDflr-G 

20FCR 


* CHECt 

, FOR DATA TYPE 

2'3D<7r; D'30o 


LR 

RO, X ■ IE' 0 

Oij 1E 

20D4R 0000 


LHR 

RO, RO 

20DOR 2004 


DFFO 

0, 4 

2ODOR 2400 


LIO 

RO, 0 

20DAR 4000 


DFC 

0, LEND 

2OF OR 

20DER D00:0 


LD 

RO, X ID •; 

0<:i 1 D 

2 -:£2R 0000 


LHR 

RO, RO 

2:0E4R 2000 


DFFO 

» -• 

20eoR 2402 


LIO 

RO, 2 

20EOR 2000 


DFFO 

0, 0 

20EAR DOOO 


LD 

RO.X 1C ( 

001 c 

20EFR 0000 


LHR 

RO, RO 

20iFUF' ^ 3 ;• 0 


DFFO 

••» 

20F2R 2401 


LIO 

RO, 1 

20F4R 2002 


DFFO 

0, 2 

20F6R 0700 


XHR 

RO, RO 

2 O'FOR 

EFND 

EOO 

* 

20F:0k CAOo 


AH I 

RO, ^.2 

0<;> i'4 

2 OF'OR ■■■'/] ri: 

ADDfTOO 

£ X DR 

WORK, W'YRl 

2 0FER 0/;.i:0 


L'HR 

WORT , Rc- 

2400R 011 2 


■ELL'f^ 

WORT , 2 
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DATA 

DATA 





TACTICAL ilTUATION Slf'iULATICtN PROCRAn 


2402R 

40C 0 

24’f'6R 

9TH 

WORKiDATA 

9AVE DATA 

2406R 

4S'''’0 

24 7CR 

LH 

R'9, T iPiF 


240AR 

93e9 

LRR 

R9l R'? 


240CR 

l24':''<j 

OF 00 

NHI 

R'9i X FOO 


24 1 OR 

•-'194 

9LL9 

R9, 4 


2412R 

C4‘20 

OO'jF 

NHI 

R9. X F 


241 C'R 


EXBR 

R9< R9i 


241 CR 


OHR 

R9, R9 

19T BVTE R9 HA9 

241AR 


LE 

R9, TIf'iE+4 


241ER 

C4 

RHI 

R9, X F■ 


2422R 

Ot-’-'-z' 

OHR 

R"9, R9 

L'5 BIT nlN SET 

2424R 

D 

24 7FK 

LB 

R9. TlME-^-i: 


242CR 

L 490 

OOOF 

NH I 

R9, X F 


242 CR 

1 ;;':4 

9LI 9 

R9, 4 


242ER 

‘•>6'■'•'El 

OHR 

R'9< R"’9 

MS BIT MIN SET 

24 i''<CF,' 

4'.' 

2499R 

STH 

R9, TINFI 

•SAVE MS BITS OF 

24::4R 

4990 

2492R 

LH 

R"9> TINE+6 


24CCR 


LBR 

R9l R'r- 


24CAR 

C 4 

<!iFO>Ii 

NHI 

R9, X FOO 


24i:ER 

'•■•' 194 

9LL'5 

R9, 4 


2440R 

C49o 

4>0(.')F 

NHI 

R9, X F 


24 4 4 F! 

9499 

EXBR 

R9< R 91 


2446R 

(.16 •-■'9 

'-•HR 

R"-', R9 


2442' R 

4E:70 

2494R 

LH 

R7, LU 

GET LU 

244l R 

4990 

249cR 

LH 

R9,DATA 

GET DATA 

2450R 

4:£ii2i;' 

2499R 

LH 

WORl.» TINFI 

GFT TIMEl 

24S4R 

6^70 

0<.'i< F 

ABL 

R7,INFO 


24S,::R 

699i.) 

24f..j.R 

ABL 

R9i< INFO 


24C.(:R 

•COL 

245AR 

ABL 

wof;k, info 


2460R 

/•■S-'.,1 

240.9 R 

ABL 

R9, INFO 

ADD 9EC<.>0 

2464R 

241 1 

LI'.? 

Rl, 1 



* 'SET £:E''(CCR FLAG 


2466R DC 1C STB R1,2(RC) 

24'j AR D1 LM R^>i REOi-AV 

1 ‘^'FCR 

24_Fk c :C LF R»>»4iFvC) 


PAGE 


HR 


T I I'iE 


26 
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TACTICAI. SITUATION SIMULATION PROOnAM 


2472R 

OOC'4 

6003 


STE 

RC>) Fi ( R:3 > 

2476R 

0300 


BFlR 

0. RIS 

24 7c'R 

OOO'^B 

RBTIME 

DC 

S, TIME 

247CR 

247CR 

TIME 

DS 

y 

v4y4R 


LLI 

DS 

•7 

24S6R 


DATA 

Di. 

2 

24SSR 


TIMFl 

DS 

2 

24SAR 


INDEX 

EOli 


24SAR 

27Cl 


SI s 

WORK,1 ID-1 

2 4 SCR 

C3CC 


LHI 

WORK, CNVTAB 1 WORi; ) 

24yOR 

24''''6R 

DS:CC 


LB 

WORE., 01 WORf.) F£ TC H INDE X 

2494R 

OSOfi 


BFlR 

0, RIO 

24y6R 


CNVTAB 

EE'Cl 

* 

24y<;.R 

1516 


DC: 

X • 1 516 

249SR 

1 7 1 9 


DC 

X 1719- 

24yAR 

1 AIB 


DC 

X 1 A1 B 

24yi::R 

iruE 


DC 

X IDIE■ 

24'-'£R 

IFFF 


DC 

X IFFF 

24A0R 

2526 


DC 

X■2526■ 

24A2R 

272'-' 


DC 

X ■■ 272'-' ■ 

24A4R 

2A>B 


DC 

X 2A -rB; 

24AoR 

202E 


DC 

X • 2fi2£ ■ 

24ASR 

2FFF 


DC- 

X 2FFF 

24AAR 

0526 


DC 

X 3526• 

24ACR 

27 29 


DC 

Ik 27 29 

24AER 

SASB 


DC: 

X- SASB 

24C:0R 

SDSE 


DC 

X - SDSE • 

241:.'2R 

SFFF 


DC 

X SFFF ■ 

24C:4R 

0506 


DC 

X • 506 • 

24BoR 

0709 


DC 

X • 709 

24BSR 

OAOB 


DC 

X • AOB 

24E;AR 

OBOE 


DC 

X ■ DCiE 

24 BCR 

OFFF 


DC 

X ■ FFF 

24B;ER 

1112 


DC 

X-1112- 

24C0R 

1S21 


DC: 

X 1321 

24C2R 

'2'2'yCl’ 


DC 

X - 2273 

24C4R 

S1 S2 


DC 

X-3132' 

24CSR 

SSFF 


DC 

X 33FF 

24CSR 

14 IS 


DC: 

X • 1 41 S 

24CAR 

1C24 


DC 

X 1024 

24CCR 

2 'r' 2 L- 


DC 

X - 2S2C 

24CER 

S4SS 


DC 

X - 343S 

24D0R 

SCFF 


DC 

X SCFF 

24D2R 

0 1 02 


DC 

X 102 

24D4R 

0304 


DC 

X • 304 

24D6R 

03';il 


DC 

X ' 8C>C ■ 

24DSR 

1 020 


DC: 

X 1020 

24 BAR 

SOFF 


DC 

X■SOFF 

2 4 OCR 

fK>00 


DC 

0 

;'4DtR 

0U*.> 7 

ENSCEN 

DC 

7, 12 • C END SC ENAR 10 


O'.'OC 
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TAC T IC Ai. '51 TUA T I ON 51 MOL A T I ON PROOftAM 
454E 
4420 
5342 
454E 
41 52 
494F 


24EER 

£ 1 20 

ENn3i:N 

SVO 

2,EN3CEN 

24F2R 

24neK 

EOJl 

EOiJ 

■* 

24F2R 

01 (:><:> 


LN 

RO» F1JR3AV 

24FoR 

24F6R 

1 /■.- 1C R 

4lF0 


extrn 

EAL 

. V 

15. . V 

24FAK 

00(.'''0 F 

DEL TIN 

D3 

■y 

24Fi. K 


3C E1 IN 

D3 

■y 
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D3 

4 
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4 
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Y 

D3 

4 

250AR 
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03 

4 
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03 

4 
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CORRX 

03 

4 
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03 

4 
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4 
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03 

4 
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03 

4 
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03 

4 
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03 

4 
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A 

03 

4 

2532R 


D 
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4 
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c 
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4 
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D 
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4 
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4 
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4 
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DETRAD 
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4 
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4 
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03 

4 
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03 

4 
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oc 
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255AR 
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